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ABSTRACT 
The major oil and gas fields in Austral ia p roduce from coal measure 
s ed imen t s , in c o n t r a s t to t he giant oil fields of the N o r t h e r n Hemis-
p h e r e which a re assoc ia ted with t he marine r o c k s . 
The organic mat te r in the Aust ra l ian fields is p r e s e n t both as coal 
seams and f ragments of coaly material d i s p e r s e d t h r o u g h the adjacent 
s ed imen t s . The p u r p o s e of th i s s t u d y is to determine whe the r the 
organic mat ter in the coal seams and as d i s p e r s e d f ragments is the 
same, dif ferent or systemat ical ly r e l a t e d . The t y p e of organic mat te r 
in each may indicate t ha t one is b e t t e r , or the same, as a source for 
h y d r o c a r b o n s , 
The sed imenta ry s equences examined a re those of the Permian-
Tr iass ic Cooper Bas in , the Permian Pedi rka Bas in , the Tr iass ic 
Simpson Deser t Bas in , and the J u r a s s i c - C r e t a c e o u s Eromanga Bas in , 
all of which a re located in cen t r a l Aus t ra l ia , 
In addi t ion , the re la t ionsh ip of organic mat te r t ype to the deposi t ional 
envi ronment for the Permian sequence in the Cooper Basin was 
i n v e s t i g a t e d , 
AH of the s tud i e s were ca r r i ed out us ing ref lected and t r ansmi t t ed 
l ight microscopic t e c h n i q u e s for ana lyses of the organic ma t t e r . 
Rela t ionships have been found between the maceral t y p e s of the 
d i s p e r s e d organic mat te r (DOM) and the maceral and microl i thotype 
compositions of the associa ted coals , 
Exinite ( spor in i t e ) DOM cor r e l a t e s with v i t r in i te and spor in i te in the 
associa ted coals in the Cooper and Eromanga Bas in s , Exinite 
(cu t in i t e ) DOM cor re l a t e s nega t ive ly with cu t in i te in the coal in the 
Simpson Deser t Bas in , Spor in i te DOM cor re l a t e s with v i t r i t e p lus 
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clar i te and in termedia te , micro l i tho types ( d u r o c l a r i t e , c l a r o d u r i t e and 
v i t r i ne r t i t e ) in the coals of the Cooper Bas in , 
Vitr ini te DOM cor re l a t e s with v i t r in i t e and the in t e rmed ia t e micro-
l i tho types in associa ted coal in the Cooper Bas in , and with r e s i n i t e 
in the coal of the Eromanga Bas in , I n e r t i n i t e DOM, mostly i n e r t o d e -
t r i n i t e , co r r e l a t e s with i n e r t o d e t r i n i t e and d u r i t e p lu s i n e r t i t e in t h e 
associated coals in the Cooper Bas in . 
The microl i thotype composit ions of coals formed in associa t ion with a 
la rge lake envi ronment a re d i s t inc t ly d i f fe ren t from t h e micro l i tho type 
compositions of coals formed on the lower coasta l plain and in a r e a s 
dominated by coal swamps in the Permian of t he Cooper Bas in , Channe l 
belt coals a re also d i s t inc t in t y p e from those of the lower coastal p l a in , 
u p p e r coastal plain and a r ea s dominated by coal swamps . Lower 
coastal plain coals can be d i f fe rent ia ted from u p p e r coasta l plain coals 
on t he bas is of the i r microl i thotype composi t ions , 
Those coals with the h ighes t v i t r i t e p lus c lar i te c o n t e n t s h a v e formed 
in channe l bel ts and assoc ia ted with l a rge l a k e s . Coals with t h e 
h ighes t du r i t e plus ine r t i t e c o n t e n t s have formed in t he a r e a s 
dominated by coal swamps . 
Given tha t exini te is t he coal maceral r i c h e s t in h y d r o g e n , and t h e r e -
fore the bes t material for g e n e r a t i n g h y d r o c a r b o n s , t he bes t s o u r c e 
rocks in the Permian of the Cooper Basin a r e those which h a v e formed 
in the large lake and channe l bel t e n v i r o n m e n t s . If i n e r t i n i t e h a s the 
least potent ial as a source for h y d r o c a r b o n s , t hen the s e q u e n c e s in 
a reas dominated by coal swamps have the lowest po ten t ia l as s o u r c e 
rocks for h y d r o c a r b o n s . 
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1. INTRODUCTION 
Organic mat te r occu r s in sed imenta ry rocks in volumes which r a n g e 
from t r a c e s to 100%. The var ia t ion in organic mat te r conten t is 
g r ada t iona l , with no s h a r p cut-off poin ts in t he ser ies be tween , for 
example , ca rbonaceous shale and shaly coal . Rocks with a volume of 
more t h a n 90% organic ma t t e r , such as coal seams, and those with less 
t han 10% organic m a t t e r , such as ca rbonaceous sha l e s , a re the end 
member of th i s s e r i e s . Coal and ca rbonaceous shale f requen t ly occur 
t o g e t h e r in sed imenta ry s e q u e n c e s . 
In Aus t ra l i a , the major h y d r o c a r b o n p roduc ing bas ins all contain 
t e r r e s t r i a l s e q u e n c e s , inc luding coal m e a s u r e s . The coals and c a r b o n -
aceous shales a re genera l ly cons idered to be the sources for the 
h y d r o c a r b o n s . The p u r p o s e of th is s t u d y is to determine whe the r the 
organic mat ter in the coals and shales is t he same, different or 
systematical ly r e l a t e d . The type of organic mat ter in each may show 
whe the r the potent ia l of one is b e t t e r t han the o t h e r , or is the same 
as a source for h y d r o c a r b o n s . 
In addi t ion , the use fu lness of the organic compositions of the coals as 
ind ica tors of sed imenta ry env i ronments is to be examined. It is 
possible tha t the p e t r o g r a p h i c composition of coals could be u s e d to 
r e c o n s t r u c t pa laeoenv i ronments , t h u s helping del ineate the optimum 
a reas for source and r e s e r v o i r r o c k s , 
1, (i) S tudy a r ea s 
Significant var ia t ions in t he t ype and q u a n t i t y of organic mat te r in 
sed imen ta ry rocks can occur due to i t s being of marine or t e r r e s t r i a l 
or igin (Tissot and Welte, 1978). The Cooper Basin (Fig.1.1) which 
conta ins commercial gas and oil accumula t ions , has been chosen as the 
major a rea for i nves t iga t ing the organic mat te r in coals and assoc ia ted 
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sed imentary r o c k s , because the organic mat te r in t he Permian and 
Tr iass ic s equences of the Cooper Basin is s u b s t a n t i a l l y t e r r e s t r i a l 
in o r ig in . 
The Permian Pedi rka and over ly ing Tr iass ic Simpson Deser t Bas ins to 
the west of the Cooper Basin a r e similar to it in tec tonic s e t t i n g 
(Fig ,1 ,1) , These bas ins have been se lected as a n o t h e r a rea for s t u d y , 
as t hey also contain p redominant ly t e r r e s t r i a l coal measure s e d i m e n t s . 
The thick Mesozoic s equences of the Eromanga Basin (F ig . 1.1) over l ie 
the p receed ing Permo-Tr iass ic b a s i n s . Commercial oil and gas o c c u r 
in the Eromanga Basin over ly ing the Cooper , and oil was found in t h e 
Ju ra s s i c sediments where the Eromanga Basin over l ies the Simpson 
Deser t Basin , The organic mat te r from t h e s e Mesozoic s e q u e n c e s is 
also to be s t u d i e d . 
The basic s t r a t i g r a p h y in the Cooper , P e d i r k a , Simpson Dese r t and 
Eromanga Basins is given in F igs , 1.2 and 1,3, 
The Cooper Basin is an inf rabas in of the Mesozoic Great Ar tes ian Basin 
(F ig ,1 ,4 ) . Epeirogenic downwarp ing of the c ra ton in Late C a r b o n -
iferous to Early Permian times ini t ia ted t he Cooper Basin ( B a t t e r s b y , 
1976), The Cooper Basin suppl ies gas to South Australia and New South 
Wales, Product ion f igures for 1982 a re 5,668 million cu m, ( D u r k e e , 
1983), 
The Pedirka Basin has been defined by Wopfner (1972(a)) as a Permian 
infrabasin lying benea th the wes t e rn Great Ar tes ian Basin ( F i g , 1 , 4 ) . 
The Simpson Deser t Basin unconformably over l ies the e a s t e r n p a r t of 
the Pedirka Bas in , 
The Eromanga Basin is " the c e n t r a l one of t h r e e main J u r a s s i c -
Cre taceous downwarps in the e a s t - c e n t r a l p a r t of Aust ra l ia" (Vine , 
-5-
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1976), It is filled by "a th in and fair ly uniform pile of sed iments 
depos i ted on a s table c ra ton which was be ing downwarped s tead i ly 
and more or less uniformly d u r i n g J u r a s s i c and C r e t a c e o u s t ime" . 
A number of major d e p o c e n t r e s can be r ecogn i sed within t he Eromanga 
Basin and many of t h e s e overl ie d e p o c e n t r e s for t h e Permian s e q u e n c e s . 
1. (ii) Discoveries 
In 1959 Delhi Petroleum P t y . L t d . , dr i l led t he f i r s t exp lo ra t ion well in 
the Cooper Bas in , Innamincka I, and oil shows were r e c o r d e d . In 1963, 
gas was d i scovered at Gidgealpa , and the Moomba gas field was 
d i scovered in 1966 ( F i g , l , 5 ) . 
In the Pedi rka Basin the major explora t ion ef for t , from 1958 to 1966, 
was on the wes te rn margin of the b a s i n , where 6 d r y holes were d r i l l e d . 
In 1977, Delhi dri l led Poolowanna I and Macumba 1 to t he eas t of t h e 
p rev ious wells ( F i g . 1 . 5 ) . Oil was s t r u c k in Poolowanna 1 in t he 
Ju ra s s i c sediments of the Eromanga Bas in , ( P o r t e r , 1978), b u t t h e 
d i scovery has so far p roved to be non-commercia l . 
The Eromanga Basin has been exp lored for h y d r o c a r b o n s s ince 1924, 
(Armst rong and B a r r , 1982). Eleven s ignif icant d i s cove r i e s h a v e been 
made since 1975, of gas and oil, mostly from the J u r a s s i c s ec t ion , a n d 
two from the ear ly C r e t a c e o u s , The fields a r e in bo th Queens l and and 
South Aus t ra l ia , A v e r y h igh succes s ra t io has been c h a r a c t e r i s t i c 
of r ecen t dri l l ing in the Eromanga Bas in . 
1. (iii) Hydrocarbon sou rces 
The h y d r o c a r b o n s in the Cooper , P e d i r k a , Simpson Dese r t and Eromanga 
Basins a re associa ted with essent ia l ly t e r r e s t r i a l and c o a l - b e a r i n g 
s e q u e n c e s . The sou rces for the h y d r o c a r b o n s could be t he coal s eams , 
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FiG.1.2 PERMIAN STRATIGRAPHY IN THE PEDIRKA AND COOPER BASIN 
( a f t e r P o r t e r 1 9 7 8 ) 
ma 
t t e r d i s p e r s e d - t h r o u g h the assoc ia ted sha les and s i l t s tones 
Coal pe t rog raph ic o b s e r v a t i o n s have s u p p o r t e d a view tha t b i t u m i n o u s , 
pe t ro leum-hke s u b s t a n c e s form from h p t i n i t e s and v i t r i n i t e s , b u t t h a t 
they do not escape from the coal seams (S tach et a l . , 1975, page 50) 
"In con t r a s t to petroleum source r o c k s , from which the b i tumen 
largely migra te s , newly formed bitumen in coal canno t m i g r a t e , b e c a u s e 
the ve ry fine submicroscopic pore system of v i t r i n i t e func t ions as a 
molecular s i eve . The pe t ro leum-l ike s u b s t a n c e s in coals a r e ass imi -
lated adsorp t ive ly and p robab ly also chemically by the v i t r i n i t e with 
only a small p a r t being depos i ted as ex suda t i n i t e in empty c a v i t i e s " . 
This view is r epea t ed in Tissot and Welte, page 224 (1978), However , 
Durand and Pa ra t t e (1983) believe tha t s ignif icant amounts of oil can be 
formed in coals , and tha t th i s oil is hke ly to be expel led eas i e r and 
sooner af ter i ts formation than from o t h e r sou rce r o c k s . 
In view of these two d i rec t ly opposed opinions it is difficult to accep t 
e i ther as being t r u e at th is s t a g e . Evidence from the p r e s e n t o rgan ic 
pe t rog raph ic s tud ies must be cons idered on i t s own mer i t s , wi thout 
the need to fit it to a p reconce ived t h e o r y , such as t h e two a b o v e . 
The coal seams in the 4 bas ins have been s tud i ed to de te rmine bo th 
the re la t ionship of the i r p e t r o g r a p h i c t y p e s to t h a t of assoc ia ted 
d i spe r sed organic mat ter and the i r sou rce po ten t i a l , and t h e i r poss ib le 
use as ind ica tors of deposi t ional env i ronments in t h e Cooper B a s in . 
1, (iv) Relat ionships between concen t r a t ed and d i s p e r s e d o rgan ic ma t t e r 
Coal seams and i n t e r b e d d e d inorganic sediments in t e r r e s t r i a l e n v i r o n -
ments form s imul taneous ly . Plants in the regional will form p a r t of 
e i the r or b o t h . The major p u r p o s e of th i s s t u d y is to de te rmine w h e t h e r 
a corre la t ion ex is t s between the p e t r o g r a p h i c composition of the coals 
-9-
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The composition of the coals and d i s p e r s e d o rgan ic ma t t e r will be 
e i ther similar or d i f f e ren t . If s imilar , t h e d i s p e r s e d o rgan ic m a t t e r 
may be r e g a r d e d as coal which has been more or l ess d i lu ted by 
mineral ma t t e r . Differences may occur in re la t ion to a n u m b e r of 
a spec t s and may be due to severa l c a u s e s . Cer ta in p a r t s of p l a n t s 
may be re t a ined p re fe ren t i a l ly within t he coal-forming a r e a s , whilst 
o the r s may be select ively removed by wind , wa te r or biochemical 
a t t a c k . Biochemical coalification within sed iments a f te r t h e i r d e p o s i -
tion may also give r i se to changes in maceral composi t ion. If s u c h 
p rocesses of different ia t ion o p e r a t e , the coals and d i s p e r s e d o rgan ic 
mat ter will have di f ferent p e t r o g r a p h i c composi t ions , b u t t h e d i f f e rences 
may be sys temat ic . Where the organic mat te r is s u b s t a n t i a l l y t e r r e s -
t r i a l , var ia t ions in t y p e and q u a n t i t y a r e r e l a t ed to t he or ig ina l 
plant t ypes and deposi t ional e n v i r o n m e n t s . The env i ronmen t of forma-
tion of a coal and the ca rbonaceous sha les immediately adjacent is 
similar, for example, alluvial p la in , de l t a i c , l a c u s t r i n e ; b u t c h a n g e s in 
the sedimentat ion balance may be assoc ia ted with sys temat ic c h a n g e s in 
the maceral a s semblages . 
The advan t age in es tab l i sh ing a r e l a t ionsh ip be tween coal t y p e and the 
t ype of d i s p e r s e d organic mat te r in assoc ia ted r o c k s is t ha t it is v e r y 
easy to cha rac t e r i s e the coal . In a c o r e , o r even in c u t t i n g s , it can 
be seen t ha t coal is e i the r b r i g h t , d u l l or i n t e r b a n d e d . B r i g h t coal 
invar iab ly conta ins a h igh p ropor t ion of v i t r i n i t e , w h e r e a s dul l coal 
usual ly has a h igh ine r t in i t e c o n t e n t . 
Knowledge of the t y p e of d i s p e r s e d organic mat te r most l ikely to be 
associated with a pa r t i cu l a r coal t y p e , t o g e t h e r with an idea of t h e 
re la t ive p rospec t iv i ty of t ha t d i s p e r s e d organ ic m a t t e r , allows immediate 
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location of those rocks with the best oil generating potential. That is, 
suitable source rocks may be found simply by a macroscopic 
examination of coal in cores or cuttings. 
A large volume of work has already been done on coal types and 
sedimentary basins (Shibaoka and Smyth, 1975). It was possible to 
predict that the Permian organic matter in the cratonic Cooper Basin 
would contain less exinite and vitrinite than the Jurassic organic 
matter in the cratonic Eromanga Basin, This is based on knowledge of 
the floristic changes from the Permian to the Jurassic (Cook, 1981), and 
the type of coal typical of Permian cratonic basins. 
1, (v) Analytical t echnique 
The coal seams and other sediments in the Cooper, Pedirka, Simpson 
Desert and Eromanga Basins have been studied using reflected and 
transmitted light microscopy for the identification and petrographic 
analyses (maceral) of the coal and dispersed organic matter. Where 
possibl e , microlithotype analyses were carried out on the coals, to relate 
,. , . •, to use in 
them. to dispersed organic matter and /the environmental investiga-
tion. Details of the analytical techniques are given in section 3, 
1, (vi) Outline of order of studies 
The project was initiated with a study of the organic matter in four 
wells from the Fly Lake - Brolga area of the Cooper Basin (Fig, 1,6), 
The results suggested that dispersed organic matter highest in exinite 
occurs at particular horizons in the Permian sequence, possibly in 
association with coals which are relatively rich in vitrite plus clarite. 
The area studied in the Cooper Basin, the Patchawarra Trough, (Fig. 1.6) 
produces both liquid and gaseous hydrocarbons. The Permian sedi-
ments m It are late mature with respect to oil generation (oil deadline 
a t ] . 3 % R vitrinite). 
max 
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Two o the r wells from the Pa t chawar r a T r o u g h , Mudrangie I and Tindilpie 
1, were selected to de te rmine w h e t h e r a r e l a t i onsh ip m the o rgan ic 
matter similar to tha t found m the Fly Lake - Brolga a r e a , e x i s t s e l s e -
whe re . The coals and d i s p e r s e d organic mat te r were ana lysed q u a n t i t a -
t ively and the r e s u l t s were examined us ing s t a t i s t i ca l t e s t s . 
Similar ana lyses and t e s t s were done on t h e coals and d i s p e r s e d organ ic 
matter in the Ped i rka , Simpson Deser t and Eromanga B a s i n s , where 
poss ib le . 
The microHthotype data compiled for the Permian coals of t he Cooper 
Basin were used for re la t ing coal composit ions to depos i t iona l e n v i r o n -
ments , Thorn ton (1978, 1979), has made a detai led s t u d y of the sedimen-
t a r y envi ronments in the Cooper Bas in , based on t he inorgan ic 
sed iments . These pa laeoenvi ronments were u s e d for comparison with 
the microl i thotype compositions of the coa l s . Some work of th i s n a t u r e 
has been publ i shed for the Permian coals of t he S y d n e y Basin ( B r i t t e n 
et a l , , 1975), 
1, (vii) Rank and type of organic mat te r in the b a s i n s 
The matur i ty of sediments in a number of Aust ra l ian s ed imen ta ry b a s i n s 
has been covered ex tens ive ly by Cook (1975) and Kan t s l e r et a l , , (1978), 
and Kants ler et a l . , 1983, The i r conclusions a re tha t all sed iments in the 
Cooper , Pedi rka and Simpson Deser t Bas ins and p a r t s of the sect ion in 
the Eromanga Basin are sufficiently mature to have g e n e r a t e d h y d r o -
ca rbons . 
Very little information has been publ i shed on the p e t r o g r a p h y of t he 
d i spe r sed organic mat ter in Aus t ra l ia ' s s ed imen ta ry bas in s ( K a n t s l e r and 
Cook, 1979; Cook, 1982a). The only p u b h s h e d q u a n t i t a t i v e da ta on the 
coals and d i s p e r s e d organic mat ter from the Cooper Basin a re those in 
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and Saxby (1981); and on the Eromanga , in Smyth and Cameron (1982) 
1, (viii) Summary of aims 
This s tudy is des igned to e luc ida te : 
(a) The re la t ionsh ips between the macerals of coals and d i s p e r s e d 
organic mat ter in assoc ia ted s e d i m e n t s . 
(b) The re la t ionsh ips between coal micro l i tho types and d i s p e r s e d 
organic mat ter macera l s . 
(c) The locations of good source rocks for h y d r o c a r b o n s , in t he 
Cooper , Ped i rka , Simpson Deser t and Eromanga B a s i n s . 
Also to i n v e s t i g a t e , 
(d) The usefu lness of coal microl i thotypes as i nd i ca to r s of d e p o s i -
tional env i ronments in the Cooper Bas in ; and f u r t h e r , from 
th is information to determine the deposi t ional e n v i r o n m e n t s 
which have p roduced the bes t source rocks for h y d r o c a r b o n s . 
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2, PREVIOUS WORK 
2. (i) Pe t ro logy and geochemis t ry of source rocks 
Pape r s pub l i shed to d a t e , specifically on the re la t ionsh ip between 
the organic pe t ro logy of d i s p e r s e d organic mat ter and associa ted coals , 
a r e those of Smyth (1979) and Smyth and Cameron (1982). In Smyth 
(1979) th i s re la t ionsh ip was a s s e s s e d us ing semi-quant i ta t ive data from 
the Permian sediments of the Cooper Bas in . Resul t s s u g g e s t e d t ha t 
in the a rea s tud ied an inc rease in the amount of d i s p e r s e d exini te 
accompanies an inc rease in the v i t r i t e p lus clar i te conten t of associa ted 
coals . 
Smyth and Cameron used a s ta t i s t ica l method to re la te quan t i t a t ive data 
on J u r a s s i c coals and d i s p e r s e d organic mat te r from the Eromanga Basin, 
The ra t io of d i s p e r s e d exini te to d i s p e r s e d iner t in i te is r easonab ly well 
p r ed i c t ed by the ra t io of exini te to ine r t in i t e in the associa ted coals . 
In his review of the origin of pe t ro leum, S tevens (1956) remarked on 
" the many in s t ances of geographica l and geological associat ion of coal 
and oil" which have led some inves t i ga to r s ^^to conclude tha t c r u d e oil 
may be de r ived from coal" . However , oil-like mix tures from coal and 
oil shales a r e r i c h e r in aromatic h y d r o c a r b o n s than most c r u d e oi ls . 
Cook (1982b) p ropose s tha t coal is a source for l iquid h y d r o c a r b o n s as 
do Durand and P a r a t t e , (1983), 
Hedberg (1968) wr i tes tha t the "high wax con ten t of c r u d e oils a p p e a r s 
to be an or iginal cha rac t e r i s t i c re la ted to genet ic envi ronment or the 
kind of organic mat te r from which the oil was de r ived" . The h igh wax 
c r u d e s a re commonly associa ted with coal or h igh ly ca rbonaceous s t r a t a , 
a re of a non-mar ine or low sal ini ty water o r ig in , and occur in 
con t inen ta l , paral ic or n e a r - s h o r e marine e n v i r o n m e n t s . 
- I i 
Brooks (1970) cons ide red it p robab le t ha t t he same or iginal p lan t 
material may have been the p r o g e n i t o r of both coals and pe t ro leum 
depending upon the condi t ions u n d e r which biochemical and ea r ly g e o -
chemical a l terat ion took p lace . He t h o u g h t it l ikely t h a t Aus t ra l ian oil 
o c c u r r e n c e s , most of which a re associa ted with coa l -bea r ing s e d i m e n t s , 
have formed from land plant r e s idues finely d i ssemina ted in sha le s and 
s i l t s tones . 
most 
The proposal t h a t / A u s t r a l i a n oils a re formed from land p lan t d e b r i s is 
s u p p o r t e d by Powell and McKirdy (1973). They s t a t e t ha t h igh wax 
oils a re the r u l e , r a t h e r than the except ion in Aus t ra l i a . "Leaves , 
pollen and spore cut ic les of t e r r e s t r i a l p l an t s seem to h a v e c o n t r i b u t e d 
signif icantly to the source material of c r u d e oi l" . 
Tissot (1977) l is ts t h r e e condi t ions which must be rea l i sed to g e n e r a t e 
petroleum or gas from a possible source r o c k : 
"(i) a sufficient amount of organic m a t t e r " . (Fave ro et a l . (1979) 
claim t h a t , in the cont inenta l env i ronmen t , d i s p e r s e d o rgan ic 
matter concent ra t ion a t t a ins i t s maximum in c lays i n t e r b e d d e d 
with pea t ) . 
"(ii) The r i g h t qual i ty of organic ma t t e r : the chemical composition 
of ke rogen should be favourable for a h igh yield of oil and 
gas upon bu r i a l " . 
" ( in) The maturat ion of the source rock : the thermal h i s t o r y of t he 
source rock should be such as to p r o d u c e a s igni f icant p a r t 
of the petroleum which could be expec t ed from the n a t u r e of 
the organic ma t t e r " . 
Ultimate analysis data us ing H:C and 0 : C atomic ra t ios have been u s e d 
by Tissot et a l , , (1974) to define t h r e e main t y p e s of k e r o g e n . Type 1 
ke rogens have originally a h igh h y d r o g e n con ten t and a low oxygen 
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c o n t e n t , such as may be de r ived from an accumulation of algae or 
microbial r ework ing of va r ious k i n d s of organic ma t t e r , leaving mostly 
the lipid fract ion of t he or iginal mater ia l , t o g e t h e r with microbial 
l i p id s . Type 1 ke rogen has a h igh source -po ten t i a l for l iquid pe t ro leum. 
Type II ke rogen has a moderate ly h igh or iginal h y d r o g e n c o n t e n t , b u t 
lower than Type I . Type II is usua l ly de r ived from marine p h y t o p l a n k -
ton and zooplankton laid down in a confined env i ronmen t . Type II also 
inc ludes s p o r e s , pollen and Gloeocapsanorpha (Cook et a l . , 1981). 
Type III ke rogen has a low h y d r o g e n con ten t and a h igh original oxygen 
c o n t e n t . It is mostly de r ived from h i g h e r land p l a n t s . Tissot et a l , , 
(1974) and Tissot and Welte (1978) s u g g e s t t ha t it has a low potent ia l 
for oil, bu t can be a good source for gas at d e p t h . 
The evolu t ionary p a t h s of the t h r e e ke rogen t y p e s as e x p r e s s e d by 
atomic H/C and 0 / C r a t i o s , have been compared with those of coal 
macerals e x p r e s s e d in t he same way (Fi g, 2 , 1) , "The evolution pa th of 
Type I resembles the carboniza t ion pa th of a lg in i t e s . The ke rogen Type 
I I I , r i ch in material from h i g h e r p l a n t s , has an evolution pa th comparable 
to t ha t of v i t r i n i t e . The o the r evolution p a t h s , like Type I I , occupy 
an in te rmedia te pos i t ion , as exini te d o e s " , (it should be noted t ha t 
algini te is an exini te) "but the H/C ra t io may be h i g h e r or lower 
accord ing to the p a r t i c u l a r formation: (Tisso t et a l , , 1974), 
Coal pe t ro log i s t s divide th i s "h ighe r land p lant" material into v i t r in i t e 
and i n e r t i n i t e . Vi t r in i te has a h i g h e r h y d r o g e n con ten t than i n e r t i n i t e , 
and some v i t r in i t e s p robab ly have s ignif icant l iquid gene ra t i ng power . 
Also v i t r in i t e is overal l much more a b u n d a n t than l ip t in i te , even if it 
does give a smaller yield of l i q u i d s . 
Smith and Cook (1980) have demons t r a t ed t ha t ine r t in i t e is r ap id ly 
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coalified in low r a n k coa ls . T h i s , t o g e t h e r with the fact t h a t low 
rank iner t in i te is r eac t ive in h y d r o g e n a t i o n p r o c e s s e s (Mitchell et a l . , 
1977), s u g g e s t s tha t ine r t in i t e may g e n e r a t e h y d r o c a r b o n s . 
Saxby (1977, 1978) ag ree s with the f ind ings of Tisso t et a l . "Lip id-
der ived material is the pr inc ipa l source of oil, while h g n m - r e l a t e d 
kerogen gives methane as i ts main gaseous h y d r o c a r b o n p r o d u c t . " He 
also wri tes "the maximum quan t i t y of oil de r ivab le from v i t r in i t e is 
relat ively small and most i n t e r e s t in petroleum exp lora t ion c o n c e r n s more 
h y d r o g e n - r i c h k e r o g e n , which falls above the v i t r i n i t e line in H/C 
versus 0 / C d iag rams" . 
McDowell (1975) also ag ree s tha t "the p r e c u r s o r of oil is ind ica ted to 
be the a lga l - r ich kerogen disseminated in f i ne -g ra ined sed iment s 
deposi ted u n d e r r educ ing condi t ions and normally compris ing no more 
than 10% of the total organic m a t t e r . " 
b a r t e r et a l . , (1977) s u g g e s t t ha t s p o r i n i t e - t y p e k e r o g e n , with 
suitable geothermal condi t ions , might give a h e a v y , waxy c r u d e ; 
a lg in i te - type might give a l i gh te r petroleum r i c h e r in g a s o l i n e / k e r o s i n e 
f rac t ions , and v i t r i n i t e - t y p e ke rogen would give p redominan t ly ga seous 
p r o d u c t s . 
Grunau and Grune r (1978) a re of the opinion t ha t t he p a r t of n a t u r a l 
gas which is thermally d e g r a d e d oil and tha t which s tems from a gas 
source rock cannot be sa t is factor i ly d i s t i ngu i shed at p r e s e n t . T h u s , 
gas in a province could be due to h igh levels of matura t ion or the 
effects of gas p rone source mater ia l , 
Allan and Douglas (1973) t r e a t e d a se r ies of v i t r i n i t e s and s p o r i n i t e s 
from bituminous coals (h igh- to - low-vo la t i l e , ca rbon 77-87% in v i t r i n i t e ) 
by solvent ex t r ac t i on , saponif icat ion, oxidat ion and p y r o l y s i s of t h e 
-2t-
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ex t r ac t ed r e s i d u e s . At 257°C, low r a n k spor in i t e y ie lded a much 
l a rge r s a t u r a t e d h y d r o c a r b o n fract ion t h a n the c o r r e s p o n d i n g v i t r i n i t e , 
with the difference in amount growing less with inc reas ing r a n k . At 
375°C spor in i tes also yielded g r e a t e r amounts of s a t u r a t e d h y d r o c a r b o n s 
than the co r r e spond ing v i t r i n i t e s , bu t t h e ra t io was twentyfold at low 
r ank and only twofold at the h ighes t r a n k . 
Staplin et a l . , (1974) r e g a r d "sapropel" as the sou rce of pe t ro l eum, in 
agreement with Potonie (1908, 1910). All c lasses of o rgan ic mat te r 
except fusain can , in S tapl in ' s opinion, be c o n v e r t e d to s a p r o p e l . 
Algal deb r i s is readi ly c o n v e r t e d ; cuticle and spo re a r e more r e s i s t a n t , 
but can also be c o n v e r t e d . 
In the Gippsland Basin off s o u t h e a s t e r n Austra l ia t he c a r b o n a c e o u s 
material in the coals is mostly v i t r in i te (Shibaoka et a l . , 1978). These 
a u t h o r s re la te most of the oil to the l ip id - r i ch exini te mater ia l , r a t h e r 
than the v i t r i n i t e . 
Dow (1977) has summarized the basic t e n e t s beh ind sou rce rock 
inves t iga t ions : "These t h r e e p a r a m e t e r s ; the amount , t y p e , and 
matur i ty of organic mat ter in sed imenta ry r o c k s , form the bas i s of all 
source rock s tud ie s The l ipt ini te and v i t r in i t e maceral g r o u p s of 
coals a re important because they a re capable of y ie ld ing pe t ro l eum. A 
th i rd maceral g roup i n e r t i n i t e , is also impor tan t because it ha s v i r tua l ly 
no conver t ib i l i ty to h y d r o c a r b o n s l a rge p e r c e n t a g e s of i n e r t i n i t e 
macerals in rocks would the re fo re not indica te favourab le sou rce 
capabil i t ies even t hough organic carbon c o n t e n t s may be h i g h " . In t he 
Cooper Basin sed imenta ry rocks the ine r t in i t e forms 70-90% of t he DOM 
and 30-90% of the coals (Smyth , 1983). The Cooper Basin p r o d u c e s oil 
commercially, so t h a t Dow's s ta tement is not always app l i cab l e . 
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AU of t he above s t u d i e s s u p p o r t the idea tha t algini te is the bes t 
sou rce material for t he genera t ion of pe t ro leum, bu t t ha t t he o the r 
ex in i t e s - s p o r i n i t e , cu t i n i t e , r e s in i t e - can also be good sources and 
p e r h a p s even v i t r in i t e to a small e x t e n t . Vi t r in i te is more commonly 
r e g a r d e d as a source of gaseous h y d r o c a r b o n s . Smith and Cook (1980) 
s u g g e s t t ha t ove r the r a n k r a n g e c o r r e s p o n d i n g to 0.4% to 1.1% v i t r in i t e 
r e f l ec t ance , i ne r t in i t e may g e n e r a t e some h y d r o c a r b o n s . 
Snowdon (1978) made a geochemically o r ien ted s t u d y of sediments from 
t h r e e s u b - e n v i r o m e n t s - f luvio-del ta ic (cont inenta l ) to prode l ta (marine) 
fac ies , within t he Upper C r e t a c e o u s - T e r t i a r y delta complexes of the 
Beaufor t -Mackenzie Bas in . He found no corre la t ion of the organic 
mat te r t y p e and the widely va ry ing env i ronments of depos i t ion . The 
only envi ronment -spec i f ic chemical pa ramete r o b s e r v e d was total o rganic 
carbon which was s ignif icant ly h i g h e r in the fluviodeltaic samples than 
in t he del ta f ront and prode l ta samples . The predominant ly land de r ived 
organic mat ter was dominant d u r i n g the deposi t ion of the delta complex 
even d u r i n g t r a n s g r e s s i v e p h a s e s . No classical s ap rope l - r i ch source 
rocks were ident i f ied . Good or excel lent potent ia l source rocks were 
ident i f ied and were i n t e r p r e t e d to be re la ted to r e s inous organic 
mater ia l . The good source potent ia l was not re la ted to any p a r t i c u l a r 
geological p r o c e s s . 
Powell et a l . , (1976) u sed the po in t - coun t ing t echn ique on d i s p e r s e d 
organic mat ter in Carboni fe rous sediments from cyclothems in n o r t h e r n 
E n g l a n d . They counted v i t r in i t e and exini te in marine and t e r r e s t r i a l 
r o c k s , and found t ha t l imestones conta ined only t r a c e s of v i t r in i t e and 
shale conta ined va ry ing amounts of d i s c r e t e pa r t i cu le s of v i t r in i t e and 
e x i n i t e . No clear d is t inc t ion was ev iden t between the maceral con ten t 
of marine and non-mar ine s h a l e s . The pr inc ipa l exini te components in 
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the shales were s p o r e s , p lus some res in globules and comminuted a l g a e . 
Amongst the coal macera ls , v i t r i n i t e s had h i g h e r e x t r a c t y ie lds t han 
spor ini tes of comparable r a n k , bu t the h y d r o c a r b o n con ten t of t he 
sporini te ex t r ac t was h i g h e r than thai of the v i t r i n i t e s . The p r o p o r -
tion of hyd roca rbons in the e x t r a c t s was h i g h e s t in those samples with 
a high maceral con ten t . 
T h u s , the work of both Snowdon and Powell et a l . , implies t ha t no 
pre fe rence for the occu r r ence of source rocks in a marine env i ronmen t 
r a t h e r than a t e r r e s t r i a l one has been es t ab l i shed in para l ic or del taic 
a reas of deposi t ion . If a n y t h i n g , the amount of o rgan ic ma t t e r is 
h igher in the t e r r e s t r i a l r o c k s . 
Hutton et a l . , (1980) imply a h i g h e r f r equency of o c c u r r e n c e of a lgini te 
in the l acus t r ine env i ronment . This o c c u r r e n c e i s , h o w e v e r , e x t e n d e d 
if dinoflagellate and ac r i t a rch c y s t s a re inc luded in t h e i r a lg in i te B 
ca t ego ry . 
Cook (1975, 1981) has drawn a t tent ion to the sys temat ic var ia t ion in coal 
type with age . He cons idered th is to be pr imari ly caused by f lorist ic 
c h a n g e s , associated with the evolution of the p l an t s with o t h e r 
influences such as cHmate having a signif icant b u t s e c o n d a r y e f fec t . 
In addit ion to affecting the pe t rog raph i c composition of t he coa l s , t h e 
floral changes were cons idered to affect the composition of d i s p e r s e d 
organic mat ter in associa ted sed iments . Cook (1981) s u g g e s t e d tha t 
significant differences in the source potent ia l of t e r r e s t r i a l l y - d e r i v e d 
organic material can be associated with t he se sys temat ic c h a n g e s , 
Thomas (1982) has acknowledged the l and -p l an t or igin of most Aus t ra l i an 
h y d r o c a r b o n s "most Austra l ian p r e - J u r a s s i c coal m e a s u r e s e q u e n -
ces are deficient in exini te macerals and a re t h e r e f o r e , mainly g a s - p r o n e . 
- 25 -
In c o n t r a s t , J u r a s s i c to T e r t i a r y coa l - r ich s equences often contain 
a b u n d a n t exini te and may have subs t an t i a l potent ia l to gene ra t e oil in 
commercial q u a n t i t i e s , as demons t r a t ed by the well-known Gippsland 
Basin oi l f ie lds ." Durand and P a r a t t e , (1983) concluded tha t most coals 
can be oil source r o c k s , r e g a r d l e s s of a g e . 
2. (ii) Depositional envi ronments 
The sediments in the Cooper Basin a re t e r r e s t r i a l in origin ( B a t t e r s b y , 
1976; S t u a r t , 1976), a l though Thorn ton (1978, 1979) r e g a r d s two of the 
formations ( the Mur te ree and Rosenea th Shales) as possible r e s t r i c t e d 
seas or lakes (Tab le 2 .1) . No d i rec t ev idence for a marine origin has 
ye t been found . 
S t u a r t (1976) cons ide r s tha t t he env i ronments r e p r e s e n t e d in the 
s o u t h e r n Cooper Basin inc lude l a k e s , or l a rge bodies of s t and ing wa te r , 
flood pla in , delta p la in , coastal plain and p e r h a p s lagoons . The s e d i -
ments a re examples of n e a r - s h o r e l i n e d e p o s i t s . In the Pa tchawar ra 
T r o u g h , the lower por t ion of the Pa tchawar ra Formation (Table 2.1) 
becomes typica l of lake sedimentat ion towards the s o u t h e a s t . The i n t e r -
calated coals and channe l - l ag and point b a r s a n d s t o n e s in the middle 
p a r t of the Pa tchawar ra Formation also g r a d e la tera l ly into lake and 
deltaic depos i t s towards t he Nappamerr i T r o u g h ( F i g . 1 . 6 ) . In t he u p p e r 
por t ion of the formation the sed imenta ry rocks r e p r e s e n t a r e t u r n to 
deltaic and lake deposi t ion towards basin margin a r e a s . 
T h o r n t o n has made the most detai led r e c o n s t r u c t i o n of the pa laeogeo-
g r a p h y of the Gidgealpa Group of the Cooper Basin (1973, 1978, 1979). 
Because his work has been r e f e r r e d to ex tens ive ly t h r o u g h o u t the r e s t 
of t he t ex t , a detai led summary of his pa laeogeography follows. 
The T i r r a w a r r a Sands tone (Table 2.1) was depos i ted from b r a i d e d s t r eams , 
A c h a n g e from T i r r a w a r r a Sands tone to Pa tchawar ra Formation was due 
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to a change to meander ing s t ream env i ronments from west to e a s t . 
Deposit ional env i ronmen t s d u r i n g Stage 3' r a n g e d from a fluvial regime 
on an alluvial plain to pa luda l . The deposi t ional regime in the 
Pa t chawar r a T r o u g h was di f ferent from the remainder of the Cooper 
Bas in . The deposi t ional sur face in the Pa tchawar ra T r o u g h was a 
smooth, mature land sur face and the S tage 3' section is v e r y t h i c k . 
Deposit ional env i ronmen t s were sui table for coal formation. 
In Lower S tage 4 (Table 2 .1) , n o r t h of the Gidgealpa-Merrimelia-
Innamincka t r e n d in the Pa tchawar ra T r o u g h , deposit ion from 
meander ing r i v e r sys tems dominated, bu t deposi t ion in lakes was more 
common in t he s o u t h e r n p a r t of the b a s i n . In the Pa tchawar ra T r o u g h 
the section is th in and inc ludes a b u n d a n t coals . 
Dur ing Upper Stage 4' time deposi t ion in the Pa tchawar ra T rough 
o c c u r r e d mostly in l a k e s . The r e s t of the Cooper Basin was in most 
areas pe rmanen t ly covered by w a t e r . By the end of the per iod , 
topograph ic h ighs in the eas t to the sou theas t p a r t of the bas in , which 
had been emergent d u r i n g ear l ie r s t a g e s , were finally c o v e r e d . Upper 
Stage 4' is a t r ans i t ion uni t from meander ing r i v e r to l acus t r ine 
depos i t ion . 
The over ly ing Mur te ree Shale was depos i ted t h r o u g h o u t most of the 
basin from a l a rge body of wa te r , e i t he r a r e s t r i c t e d sea or a f r e s h -
wate r l ake . No ev idence of marine condi t ions have been found , so a 
r e s t r i c t e d sea origin is un l ike ly . 
The Epsilon Formation r e c o r d s the eas tward withdrawal of the Mur te ree 
Lake , It was depos i ted mostly in lakes and i n t e r d i s t r i b u t a r y bays and 
in swamps on top of shorel ine s a n d s . The Epsilon Formation is th in in 
t he Pa t chawar r a T r o u g h , 
The Rosenea th Shale was depos i ted from a l ake , and has a similar 
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origin to t he Mur te ree Sha le . The 'Daralingie- Beds ' a re deltaic in 
o r i g i n . 
Upper S tage 5' - t he Toolachee Formation - was laid down on a sur face 
of low relief from a meander ing r i v e r sys t em. Deposition in the P a t c h a -
w a r r a T r o u g h was t h i n , mainly o v e r b a n k depos i t s in t he n o r t h . 
O the r w o r k e r s h a v e demons t r a t ed t ha t t he Upper Carboni ferous and 
Permian beds in Austra l ia contain ev idence of ex t ens ive glaciation 
(Crowell and F r a k e s , 1975). S teep magnetic inclination (84°) s u g g e s t s 
a h igh l a t i t u d e . S t u a r t (1976) cons ide r s tha t climatic var ia t ion could 
p a r t l y account for some of the l a r g e r scale cyclic phase s of fluviatile 
influx of sediments and oscillating advances and r e t r e a t s of the ' l a k e s ' . 
2. (iii) Ped i rka , Simpson Deser t and Eromanga Basins 
The Pedi rka Basin has been defined by Wopfner (1972a) as a Permian 
inf rabas in lying benea th t he Western Great Artes ian (or Eromanga) 
Bas in . (Fig .1.1(a)) . Po r t e r (1978) has reviewed the r e s u l t s of twenty 
y e a r s exp lo ra t ion , from i ts beg inn ings in 1957, in the Pedi rka Bas in . 
Severa l explora t ion wells have been dri l led t h r o u g h the Great Ar tes ian 
Basin and u n d e r l y i n g b a s i n s , bu t most were d r y ho le s . 
Such information as is available on the geology of the Pedi rka Basin 
has been summarized by Youngs (1975, 1976); Devine and Youngs (1975) 
and Moore (1982), Youngs desc r ibed the Lower Permian sediments as 
compris ing two format ions : "The lower is a se r ies of glacial d iamic t i tes , 
s a n d s and sha les" (Crown Point Format ion) , "The u p p e r formation 
conta ins t e r r e s t r i a l s a n d s and shales with the development of coals in 
the u p p e r l a y e r s " . (Pu rn i Format ion) . "The Permian lies at dep ths 
of only a few h u n d r e d metres in the west and d ips to over 2500 met res 
in t h e deepes t p a r t s which lie towards the e a s t e r n m a r g i n s , " (of the 
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Pedirka B a s i n ) , (Table 2 , 2 ) . 
The s t r a t i g r a p h y of the Permian s e q u e n c e in t h e Ped i rka Basin is 
shown in F ig .1 .2 , which also shows the equ iva l en t Cooper Basin s t r a t i -
g r a p h y . The Pa tchawar ra Formation of t he Cooper Basin is equ iva len t 
to the Purn i Formation in the Pedi rka Basin ( P o r t e r , 1978). 
The name "Simpson Deser t Sub-bas in was u s e d f i r s t by Williams 
(1973) to desc r ibe the ear ly Permian sediments of the e a s t e r n Ped i rka 
Bas in . Williams desc r ibed "an addi t ional sediment p a c k a g e , . , . a t 
dep th s of 2000-3000 metres between Lower Permian and Lower J u r a s s i c 
sec t ions . This sediment package , , . . may be Middle to Uppe r Permian 
a n d / o r Tr iass ic in a g e " . S u b s e q u e n t l y , the Tr iass ic sed iments in th is 
deeper eas t e rn pa r t of the basin have been named, as ye t informal ly , 
the Simpson Desert Basin (C , P o r t e r , Western Mining C o r p o r a t i o n , 
personal communication, March, 1980; Moore, 1982). 
The Cre taceous section conta ins over 600m of marine s h a l e , and might 
contain good source r o c k s . However, t he Cre t aceous sect ion is immature 
(Cook, 1975; Kants le r et a l . , 1978). t he deposi t ional condi t ions d u r i n g 
the Ju ra s s i c were dominantly f luviat i le , with l a c u s t r i n e i n t e r v a l s to the 
eas t . 
- 3 1 -








FLY LAKE-BROLGA AREA 
3 . (i) Analytical t e c h n i q u e s 
Cores t aken for po ros i ty t e s t ing d u r i n g dr i l l ing of the wells in the 
Fly Lake - Brolga a rea were suppl ied to the a u t h o r by Delhi Petroleum 
P t y . L t d . for p e t r o g r a p h i c a n a l y s e s . Al though cores a re the most 
rel iable samples of p a r t i c u l a r ho r i zons , t he i r coverage of the whole rock 
s e q u e n c e in a well is v e r y l imited, u n l e s s t he hole has been fully c o r e d . 
This is not the case in the petroleum explora t ion wells in t he Cooper 
Bas in . (Cu t t ing samples were used for p e t r o g r a p h i c ana lyses of o t h e r 
wells because of the limited availabil i ty of c o r e s ) . 
Thin sec t ions and polished blocks were p r e p a r e d from the cores of 
inorgan ic sed imenta ry rocks from the Fly Lake - Brolga wells (pieces 
25-30mm in l e n g t h ) . 
The th in sec t ions of the sed imenta ry rocks were examined us ing 
t r ansmi t t ed l ight to a s s e s s the q u a n t i t y and mode of occu r r ence of any 
d i s p e r s e d organic mat te r p r e s e n t . The d i s p e r s e d organic mat te r was 
d ivided into t r a n s l u c e n t and opaque t y p e s , and approximate ra t ios of 
one to the o the r es t imated , R max ranges from 0.8 to 1.1% (p43) . 
Polished blocks of the same samples were viewed u n d e r incident l ight 
with oil immersion and f luorescence mode with a 450 to 490nm exci ta t ion 
f i l ter , 510nm dichroic ref lec tor and a 500nm b a r r i e r f i l ter . Blue l ight 
will cause any exini te p resen t to f luoresce yellow to o range at R max 1.2%, 
( In t e rna t iona l Committee for Coal Pe t ro logy , 1971, 1975). Using h igh 
magnification in the microscopic examinat ion, it is possible to r e j e c t most 
of t h e o c c u r r e n c e s below the s u r f a c e . 
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F i g . 3 . 1 . Photomicrograph of i n e r t o d e t r i n i t e (1) and v i t r in i t e (V) 
from the Pa tchawar ra Formation; x 300. 
F i g . 3 . 2 . Photomicrograph of i ne r t ode t r i n i t e (I) and semifusini te ( S F ) , 
from the T i r r awar ra Formation; x 300, 
F i g . 3 . 3 . Photomicrograph of i ne r t ode t r i n i t e (I) from the Pa t chawar r a 
Formation; x 280, 
F i g . 3 , 4 . Photomicrograph of i ne r tode t r in i t e (I) and mineral mat te r (M) 
from the T i r r awar ra Formation; x 300, 
F i g . 3 , 5 , Photomicrograph of i ne r tode t r i n i t e ( I ) and v i t r in i t e (V) in 
layers of i n e r t o d e t r i t e / v i t r i n e r t i t e ; x 300, 
Fig. 3 ,6 , Photomicrograph of semifusinites (SF) from the P a t c h a w a r r a 
Formation; x 300, 
All photomicrographs a re in ref lected plane polar ised l i gh t , with oil 
immersion. 
on 
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Lumps of coal were suppl ied (a f te r selection by Delhi geologists) 
e v e r y 10 to 20cm from available c o r e s , p rov id ing a l a rge number of 
coal samples t h r o u g h the 4 wel ls . The samples a r e not s t r i c t l y 
r e p r e s e n t a t i v e of t he seams from which t h e y were t aken and may show 
bias towards some ca tegor ies of p e t r o g r a p h i c composit ion. However , 
t he l a rge number of lumps should p rov ide a re la t ive ly p rec i se indicat ion 
of t he p e t r o g r a p h i c composit ions of t he seams by minimizing systemat ic 
b i a s . 
The lumps were c r u s h e d to -1mm and p r e p a r e d as pol ished gra in m o u n t s . 
They were pe t rog raph ica l ly a n a l y s e d , us ing ref lected l ight and oil 
immersion, by the point count ing t e c h n i q u e . Both maceral and micro-
l i tho type ana lyses were ca r r i ed out in accordance with the recommenda-
t ions of the In te rna t iona l Committee for Coal Pet rology (1963, 1971, 1975). 
3 . (ii) The p e t r o g r a p h y of Pa tchawar ra T r o u g h coals 
The most o u t s t a n d i n g fea tu re of the Gidgealpa Group coals in the Patcha-
war ra T r o u g h is t he i r h igh ine r t in i t e c o n t e n t . 51 Ine r tode t r i n i t e is the 
most a b u n d a n t i ne r t in i t e macera l .* It is p r e s e n t with v i t r in i te in 
v i t r i n e r t i t e (F ig . 3.1); associa ted with semifusinite in microite (F ig . 3 . 2 ) ; 
massed t o g e t h e r as i n e r t o d e t r i t e (F ig . 3 . 3 ) ; and mixed with mineral 
mat te r in sha ly coal (F ig . 3 . 4 ) . F ig . 3.5 shows coal typical of the Lower 
Permian Pa t chawar r a Format ion, and i l l u s t r a t e s i n e r t o d e t r i n i t e of low to 
h igh re f l ec t iv i ty , with minor, th in v i t r in i t e b a n d s . 
Semifusini te , with minor fus in i t e , occu r s t h r o u g h o u t the coals ( F i g s . 3 . 6 , 
3 . 7 ) . The botanical s t r u c t u r e in the semifusinite va r ies from well-
de f ined , almost bogen s t r u c t u r e s (F ig . 3 . 8 ) , t h r o u g h lenses with only a 
few cel lular s t r u c t u r e s p r e s e r v e d (F ig . 3 . 9 ) , to l enses with v i r tua l ly no 
cel lular s t r u c t u r e and marked an i so t ropy (F ig . 3.10). 
y Typical ana lyses a re given in Tables 3.5 to i 8 in the Appendix 
* See F i g . 4 . 1 2 , page 70 
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F i g . 3 . 7 , Pho tomic rograph of fus ini te (F) from the T i r r a w a r r a 
Format ion; x 300. 
F i g , 3 , 8 , Pho tomic rograph of semifusini tes (SF) with w e l l - p r e s e r v e d 
botanica l s t r u c t u r e s from the Pa t chawar r a Format ion; x 300, 
F i g . 3 . 9 , Pho tomic rog raph of semifusini tes (SF) with few botanica l 
s t r u c t u r e s p r e s e r v e d , especia l ly t he c e n t r a l l e n s , which 
h a s v i r t ua l ly no botanica l s t r u c t u r e bu t does show 
a n i s o t r o p y , from the P a t c h a w a r r a Format ion; x 300. 
F ig . 3 . 1 1 . Pho tomic rog raph of g r o u n d m a s s macr ini te (MA) from the 
P a t c h a w a r r a Format ion; x 300. 
F ig . 3 .12 , Pho tomic rog raph of g r o u n d m a s s macr ini te (MA) from the 
T i r r a w a r r a Format ion; x 300. 
F ig . 3 . 1 3 . Pho tomic rog raph of g r o u n d m a s s macrini te (MA) from the 
P a t c h a w a r r a Format ion; x 300. 
All p h o t o m i c r o g r a p h s a r e in re f lec ted plane polar i sed l igh t , with oil 
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F i g . 3 . 1 0 . (a) Photomicrograph of massive anisot ropic iner t in i te 
(MA) with inc lus ions of spor in i te (S) from the Pa tchawarra 
Formation. Reflected plane polar ised l igh t , oil immersion; 
x 465. 
(b) Same as a b o v e , bu t with pa r t l y c rossed nicols . 
Fig, 3 ,14, Photomicrograph of g roundmass macrinite (MA) with inclusions 
of i ne r t ode t r i n i t e (I) from the Pa tchawar ra Formation; x 465, 
Reflected plane polar ised l igh t , oil immersion. 
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F i g , 3 , 1 5 , Pho tomicrograph of fus inised r e s i n , r e c o r d e d as macr in i te 
(MA) from the T i r r a w a r r a Formation; x 300. 
Fig , 3 .16 . Pho tomicrograph of macr ini te (MA) from the T i r r a w a r r a 
Format ion; x 300, 
F i g . 3 , 1 7 , Pho tomicrograph of micrini te (Ml) filling cell lumens in 
v i t r in i t e (V) from the P a t c h a w a r r a Format ion; x 300, 
Fig , 3 ,18 , Pho tomicrograph of micrini te (Ml) with ex in i te (E) from the 
P a t c h a w a r r a Format ion; x 300, 
F i g , 3 , 1 9 , Pho tomicrograph of micrini te (MI) with i n e r t o d e t r i n i t e (I) 
from the P a t c h a w a r r a Format ion; x 300. 
F ig . 3 .20 , Pho tomicrograph of micrini te (MI) with clay (C) from the 
P a t c h a w a r r a Format ion; x 300, 
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These an iso t rop ic l enses with no d i sce rnab le botanical s t r u c t u r e s have 
been classif ied as g roundmass macrini te ( F i g s . 3.11, 3.12, 3.13). Some 
of th i s macrini te h a s inc lus ions of o the r macerals in i t , such as i n e r t o -
de t r in i t e as shown in F ig . 3.14. The Cooper Basin coals have a h igh 
p ropor t ion of th i s material compared with Austra l ian Permian coals from 
the Sydney and Bowen B a s i n s . 
Fusinized res in bodies also have been classified as macrinite (F ig .3 .15 ) , 
as have l a rge s t r u c t u r e l e s s f ragments with rounded c o r n e r s (Fig , 3,16). 
However , the "g roundmass macrini te" makes up the bulk of the macrini te 
c a t e g o r y . 
Micrinite forms only a small p e r c e n t a g e of the coals , genera l ly less than 
1%. It occu r s filling cell lumens (F ig . 3.17); associated with exini te 
(F ig . 3.18); mixed with o the r ine r t in i t e s (F ig . 3,19); and associa ted with 
clay ( F i g . 3 . 2 0 ) . 
Vi t r in i te and exini te combined genera l ly comprise less than half of the 
coal, with exini te less than 10%, and in many seams only 1-2%. 
The ex in i t e , mainly spo r in i t e , is associa ted with v i t r in i te and i n e r t o -
de t r in i t e ( F i g s . 3 . 2 1 , 3 . 2 2 ) . Cut ini te is r a r e ; genera l ly it is associa ted 
with v i t r in i t e in c lar i te (F ig . 3 .23 ) . Alginite is r a r e in the coals , and 
is mostly assoc ia ted with ine r t in i t e and some mineral mat ter (F igs . 3 .24, 
3 ,25) , Resini te is ex t remely r a r e . 
Vitr ini te is p r e s e n t in th in b a n d s , less than 50 micrometres in v i t r i n -
e r t i t e , gene ra l l y , r a t h e r t han as wide bands of v i t r i t e (F ig . 3 .26, 3 .27 ) , 
The microl i thotypes conta in ing 5% and more of ex in i t e : 
c lar i te du roc la r i t e c l a rodur i t e d u r i t e 
a re r a r e because of the low exini te con ten t of the coals . The microlitho-
• 3 8 -
t y p e s c o r r e s p o n d i n g to the a b o v e , bu t wi thout e x i n i t e : 
v i t r i t e v i t r i ne r t i t e i ne r t i t e 
far exceed the f i rs t g r o u p in volume. 
Except for the Toolachee Format ion, the P a t c h a w a r r a T r o u g h coals a re 
Lower Permian, Austra l ia was glaciated in t he Late Carbon i fe rous -
Early Permian time (Schmidt and Embleton, 1981), ( F i g , 3 , 2 8 ) . The coals 
p robab ly formed from predominan t ly t u n d r a and m u s k e g - t y p e vegetat ion 
which was only p r e s e r v e d from complete oxidat ion by be ing frozen much 
of the t ime. 
3 . (iii) The p e t r o g r a p h y of the d i s p e r s e d organ ic ma t t e r 
Like the coals , the d i s p e r s e d organic m a t t e r , or DOM (DOM is the 
abbrev ia t ion for d i s p e r s e d organic mat te r u sed by McKirdy and Kants ler , 
1980), is i n e r t i n i t e - r i c h . I n e r t o d e t r i n i t e is p r e s e n t in even h i g h e r 
p ropor t ions in the DOM than in the coa l s . Minor quan t i t i e s of semi-
fus in i te , fusinite and pa r t i cu la t e macrini te a r e p r e s e n t as DOM also 
( F i g s , 3 , 2 9 , 3.30, 3,31, 3 .32 ) , 
As a genera l r u l e , the DOM conta ins less v i t r in i t e and more exini te and/ 
or ine r t in i t e than the assoc ia ted coals , Exini te DOM is mostly spor in i te 
(F ig , 3 , 3 0 ) , with a h t t l e cu t in i te (F ig , 3 ,33 ) , and minor a lgini te ( F i g s . 
3.29, 3 ,30 ) , 
The p e r c e n t a g e of v i t r in i t e DOM is low ( F i g . 3 . 2 9 ) , p e r h a p s because 
small f ragments of the v i t r in i t e p r e c u r s o r were read i ly oxidised to 
iner t in i te by t r a n s p o r t a t i o n to a shale or s i l t s t o n e . 
The DOM is c o n c e n t r a t e d in the f iner g r a ined s e d i m e n t s , mostly sha les 
and some s i l t s t ones . S a n d s t o n e s contain v e r y l i t t le DOM. 
3. ( iv) The Fly Lake - Brolga area 








F i g . 3 . 2 2 . Photomicrograph of spor in i te (S) with iner t in i te (I) 
from the Pa tchawar ra Formation; x 335, plane polarised 
h g h t . 
Fig. 3 . 2 3 . Photomicrograph of cu t in i te (C) in v i t r in i te (V) from the 
Pa tchawar ra Formation; x 335, plane polar ised l igh t . 
Fig. 3 .24 . Algal body (A) in coal from the Toolachee Formation; 
x 335, plane polar ised l i gh t . 
Fig. 3 .25 . Same as a b o v e , bu t in f luorescence mode and unpolar ised 
Hght ; x 335. 
All pho tomicrographs a re t aken us ing oil immersion and ref lected l ight . 
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F i g , 3 . 2 1 , Pho tomicrograph of spor in i t e (S) in v i t r i n i t e (V) from 
the Pa t chawar r a Format ion; x 420, 
F i g , 3 , 2 6 , Pho tomicrograph of th in v i t r in i t e b a n d s (V) with 
ine r t in i t e (1) to give t he micro l i thotype v i t r i n e r t i t e , 
from the P a t c h a w a r r a Format ion; x 420, 
F i g , 3 , 2 7 . Pho tomicrograph of v i t r i n e r t i t e , mostly i ne r t i n i t e (I) 
with th in b a n d s of v i t r i n i t e (V) from t h e P a t c h a w a r r a 
Formation; x 420, 
All pho tomic rographs a r e in ref lec ted plane po la r i sed l i gh t , with oil 
immersion, 
Fig. 3 .21 
¥ / * 












































F i g , 2 9 . ( a ) Photomicrograph of a lgini te (A) d i s p e r s e d o rgan ic mat te r 
(DOM) in sediment from the P a t c h a w a r r a Format ion; 
X 335. Unpolar ised l i g h t . 
(b) Same field as above in f luorescence mode, a lg in i te 
f luorescing yellow. 
Fig, 30, (a) Photomicrograph of DOM in a sediment from the Pa t chawar ra 
Formation: A = a lg in i t e , S = s p o r i n i t e , I = i n e r t o d e t r i n i t e ; 
X 335, Unpolar ised l igh t , 
(b) Same field as above in f luorescence mode, a lgini te and 
spor in i te f luorescing yellow. 
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( F i g . l . ) i s g i v e n in F i g . 3 . 3 4 ( a f t e r B a t t e r s b y , 1976) , w h i c h a l s o s h o w s 
t h e l o c a t i o n s of t h e 4 wel l s d r i l l e d in t h i s a r e a : F ly L a k e 1 to 3 a n d 
B r o l g a 1. T h e d e p t h s a t w h i c h t h e r o c k s w e r e s a m p l e d a r e i n d i c a t e d 
on F i g s . 3 . 3 5 to 3 . 3 8 . 
In t h i s a r e a of t h e C o o p e r B a s i n , t h e r e f l e c t a n c e of v i t r i n i t e in coa l s 
n e a r t h e t o p of t h e P a t c h a w a r r a F o r m a t i o n ( F i g . 1.2) i s a p p r o x i m a t e l y 
0.80% (RQ m a x ) , a n d a t t h e b a s e i s a p p r o x i m a t e l y 1.00 t o 1.10%. At 
t h i s r a n k e x i n i t e is t r a n s l u c e n t , v i t r i n i t e i s t r a n s l u c e n t to o p a q u e , 
d e p e n d i n g on t h e t h i c k n e s s of t h e t h i n s e c t i o n a n d t h e d e p t h of t h e 
s a m p l e ; a n d i n e r t i n i t e is o p a q u e . 
D e s c r i p t i o n s of t h e r e s u l t s of t h e t r a n s m i t t e d l i g h t a n d r e f l e c t e d l i g h t , 
f l u o r e s c e n c e mode e x a m i n a t i o n s a r e g i v e n in A p p e n d i c e s 3.1 to 3 .4 a n d 
t h e i n f o r m a t i o n is s u m m a r i z e d in T a b l e s 3.1 to 3 .4 ( t h e s e t a b l e s a r e i n , 
t h e a p p e n d i x a l s o ) . 
T h e n u m b e r of s a m p l e s e x a m i n e d i s : 
Fly L a k e 1 18 
F ly L a k e 2 22 
Fly L a k e 3 52 
B r o l g a 1 38 
130 to t a l 
T h e compos i t i on of t h e t r a n s l u c e n t DOM c a n b e a s s e s s e d b y c o m b i n i n g 
i n fo rma t ion g a t h e r e d fo r e a c h s a m p l e u s i n g b o t h t r a n s m i t t e d l i g h t a n d t h e 
f l u o r e s c e n c e m o d e . In a s a m p l e wi th a r e l a t i v e l y h i g h p r o p o r t i o n of 
t r a n s l u c e n t DOM ( t r a n s m i t t e d l i g h t ) b u t a low vo lume of e x i n i t e f luoresce-
e n c e m o d e ) , most of t h e t r a n s l u c e n t m a t e r i a l m u s t be v i t r i n i t e . T h e 
e x i n i t e c o n t e n t of t h e s e s a m p l e s is t y p i c a l l y low. 
T h e n u m b e r of coal s a m p l e s w h i c h w e r e a n a l y s e d fo r t h e i r m a c e r a l a n d 
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F i g . 3 , 3 1 , Dispersed organic m a t t e r , semifusini te ( S F ) , in a 
a sediment from the P a t c h a w a r r a Format ion; x 465, 
F i g . 3 , 3 2 . Large ine r t in i t e b o d y , classif ied as pa r t i cu l a t e macr in i te 
(Ma) from the Pa t chawar r a Format ion; x 465, 








F i g , 3 , 3 3 , Cut ini te (C) in a sedimentary rock from the Pa tchawar ra 
Formation, us ing ref lected l igh t , f luorescence mode; 
X 465, 
F i g , 4 1 . (a) Photomicrograph of alginite (A) from the a lga l - r ich l ayer 
at the top of Stage 3' of the Pa tchawarra Formation, 
Brolga 1 well; x 465, Transmi t ted l i gh t . 
(b) Similar field to above in f luorescence mode, alginite 
f luorescing yellow. 
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Fi;;. . 3 . 34a : LocationG of the four w e l l s in the Fly 
Lake - Brolga a r e a , Cooper B a s i n . 




0 1 2 3 4 5 6 km 
140° 00' 
^'ig. 3 . 34b S t r u c t u r a l c r o s s - s e c t i o n of the Fly Lake 
S ro lga a r e a (From B a t t e r s b y , 1976) 
Please see print copy for image
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microlithotype contents is : 
Fly Lake 1 
Fly Lake 2 







Nei ther the samples of the in t e r seam rocks nor coal samples 
cover the Permian sequence even ly , because they a re from cores on ly . 
Neve r the l e s s , the l a rge number of samples should indica te any p r e f e r r e d 
associat ions between the maceral compositions of the DOM and the 
pe t rog raph ic compositions of the associa ted coals . 
Resul t s of the maceral ana lyses a re given in Tables 3.5 to 3.8 and 
plot ted in F ig . 3 .39; those for the microl i thotypes a re in Tables 3.9 to 
3.12 (in Appendix) and F i g . 3 . 4 0 . An ext remely ine r t i n i t e - r i ch and v e r y 
th ick seam in Fly Lake 1 has been named the Malabine Coal. Details a r e 
in Appendix 3 . 5 , 
3 , (v) Discussion of r e s u l t s 
The subdiv i s ions used by Thorn ton (1979) in his pa laeogeographical 
r e c o n s t r u c t i o n s of the Gidgealpa Group a re shown in Table 2 ,1 . The Fly 
Lake 1 samples a re from Stage 3' of the Pa tchawarra Formation and from 
the Toolachee Formation. The coals a re r ich in iner t in i te and i n e r t i t e : 
the DOM in the associa ted sed imentary rocks is la rge ly ine r t in i t e 
( F i g s . 3 . 3 5 , 3 .39 , 3 . 4 0 ) . The s ands tone to shale ra t io for Stage 3' is 
less than 1; for the Toolachee Formation it is more than 1 ( T h o r n t o n , 
1979, Table 3.13). 
The T i r r a w a r r a Formation and Stage 3' and Upper Stage 4' of the Patcha-
warra Formation were sampled in Fly Lake 2. The Upper S tage 4' coals 
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Fig. 3.38: Comparison of the quantities and types of DOM with 
the petrography of associated coals. 
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are r ich in v i t r i t e p lus c l a r i t e ; those in Stage 3' and the T i r r a w a r r a 
Formation a re r i c h e r in ine r t i t e and in te rmedia te micro l i tho types 
( v i t r i n e r t i t e , d u r o c l a r i t e , c l a r o d u r i t e ) . The DOM in the assoc ia ted 
sedimentary rocks is i n e r t i n i t e - r i c h , with o c c u r r e n c e s of small p r o p o r -
tions of v i t r in i te and ex in i t e , p a r t i c u l a r l y in Upper S tage 4' ( F i g s . 3 . 3 6 , 
3 .39, 3 . 4 0 ) . The s ands tone to shale ra t io of S tage 3' is more t h a n 1; 
of Upper S tage 4' is less than 1 (Table 3.13), In t he T i r r a w a r r a 
Formation, which is dominated by s a n d s t o n e , t he ra t io is much more 
than 1, 
Samples were taken from Stage 3' and Upper S tage 4' of the Pa tchawar ra 
Formation and from the Toolachee Formation in Fly Lake 3 . The coals and 
DOM are similar to those in Fly Lake 2. Coals r ich in v i t r i t e p lus 
clari te and the h ighes t p ropor t ion of exin i te DOM o c c u r in Uppe r Stage 
4 ' . The one coal sampled from the Toolachee Formation is r i ch in 
v i t r i te p lus c l a r i t e , unl ike the i n e r t i t e - r i c h coal from the Toolachee 
Formation in Fly Lake I ( F i g s . 3 .37, 3 .39 , 3 . 4 0 ) . The s a n d s t o n e to shale 
rat io is more than 1 for Stage 3' and the Toolachee Format ion: it is less 
than 1 for Upper S tage 4' (Table 3.13). 
Stage 3' of the Pa tchawar ra Formation and the T i r r a w a r r a Formation were 
sampled in Brolga 1. Most coals in S tage 3' h a v e h i g h i ne r t i t e p lus 
du r i t e c o n t e n t s : one coal n e a r the top of S tage 3' h a s a h igh v i t r i t e plus 
clar i te c o n t e n t . In the T i r r a w a r r a Formation the coals a r e r i ch in i n t e r -
mediate m i c r o h t h o t y p e s . The DOM in the assoc ia ted s e d i m e n t a r y rocks 
is i n e r t i n i t e - r i c h , with the h ighes t p r o p o r t i o n s of ex in i te n e a r t he top of 
Stage 3 ' , including an a lg in i t e - r i ch l aye r ( F i g s , 3 , 3 8 , 3 .39 , 3 .40 , 3.41). 
The sands tone to shale ra t io in Stage 3' is less t h a n 1 (Table 3 .13) . 
The above data show t h a t : 
1. I n e r t i n i t e - r i c h DOM o c c u r s t h r o u g h o u t the rocks s t u d i e d and 
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Table 3.13 Sandstone t o s h a l e r a t i o s (from Thornton (1979)') 
and dominant coal microlithotypes 
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Predominant organic matter types are shown for each 
formation in the four wells 
V = vitrinite 
E = exinite 
I = inertinite 
Vt + Cl = vitrite + clarite 
In = intermediates 
It + Du = inertite + durite 
C = coal 
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Fi^. 3.39: i'iaceral compositions of coals from the Fly Lake -
Brolga area of the Cooper Basin. 
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i ne r t in i t e is t he major component of the DOM; 
2. coals r ich in in te rmedia te microl i thotypes (> 60%) a re most a b u n d a n t 
in t he T i r r a w a r r a Formation and the base of t he Pa tchawar ra 
Formation; 
3 . coals re la t ive ly r i ch in v i t r i t e p lus c lar i te occur most commonly in 
Upper S tage 4' of the Pa t chawar ra Formation; and 
4. DOM with the h ighes t p ropor t ions of exini te occu r s in Upper S tage 
4' and nea r the top of Stage 3' of t he Pa tchawar ra Formation. 
3 . (vi) Summary 
DOM in the Permian sequence in the Fly Lake - Brolga wells is i n e r t i n i t e -
r i ch . The h ighes t p ropor t ion of exini te DOM occurs in Upper S tage 4' of 
the Pa tchawar ra Formation, and to a l e s se r ex ten t in the u p p e r p a r t of 
Stage 3 ' . 
Coals a re predominant ly poor in v i t r i t e plus c l a r i t e , h igh in in te rmedia tes 
a n d / o r ine r t i t e p lus d u r i t e . Vi t r i te p lus c l a r i t e - r i ch coals occur most 
commonly in Upper S tage 4' of the Pa tchawar ra Formation. 
It is possible t ha t a posi t ive re la t ionsh ip ex i s t s between v i t r i t e p lus 
c la r i t e - r i ch coals and the a b u n d a n c e of exini te DOM. 
•56-
FLY LAKE No. 1 • 
FLY LAKE No. 2 X 
FLY LAKE No. 3 + 
BROLGA No. 1 O 
10 
INTERMEDIATES 
30 50 70 90 
MICROITE + DURITE 
+ SEMIFUSITE +FUSITE 
Fig. 3.40: Microlithotype compositions of coals from the Fly Lake -
Brolga area of the Cooper Basin. 
The proportion of clarite and durite is very small. 
Intermediates are predominantely vitrinertite. 
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4. ORGANIC PETROLOGY OF SEDIMENTARY ROCKS FROM MUDRANGIE 1 
AND TINDILPIE 1 WELLS, PATCHAWARRA TROUGH 
4. (i) In t roduc t ion 
The assessment of coals and DOM in assoc ia ted rocks from the Fly Lake 
- Brolga a rea s u g g e s t s t ha t a r e la t ionsh ip may exis t between exini te 
DOM and coals with the h i g h e s t v i t r i t e plus c lar i te c o n t e n t s . This 
appa ren t re la t ionsh ip could be r e s t r i c t e d to t he Pa tchawar ra Formation 
in the Fly Lake - Brolga a rea or may be more g e n e r a l . 
To determine whe the r the above re la t ionsh ip occurs e lsewhere in the 
Patchawarra T r o u g h , p e t r o g r a p h i c ana lyses of the organic ma t t e r , 
coals and DOM, in two o t h e r wells , Mudrangie 1 and Tindilpie 1, were 
carr ied out (F ig . 4 .1 ) . Vitr ini te ref lec tance in the Lower Permian 
of Tindilpie 1 is 1.30% R max (Kants le r et a l . , 1978) and in Mudrangie 1 
is approximately 1.00% R max (Kants le r et a l . , 1983). 
The samples from the Fly Lake - Brolga a r e a , being c o r e s , did not give 
a full coverage of the sediments in the wel ls . To lessen th i s problem, 
cu t t ings were chosen for the s t u d y of the organic mat ter in Mudrangie 
1 and Tindilpie 1. This allowed selection of samples over much more of 
the s e q u e n c e . D i s a d v a n t a g e s , such as contaminat ion, a r e minimised if 
a la rge number of c u t t i n g s a re u s e d . 
4. (ii) Pe t rograph ic Analyses 
Cut t ings of 3m in t e rva l s t h r o u g h the two wells conta ining coal f ragments 
a n d / o r d a r k shales were se lec ted for microscopic s t u d y . The c u t t i n g s 
were p r e p a r e d as pol ished gra in mounts and the maceral compositions 
of both coals and DOM were de termined i n d e p e n d e n t l y . Where a sample 
contained \ 5% coal, a microl i thotype ana lys is was also ca r r i ed o u t . 
Analyses were made in accordance with the recommendat ions of the 
In ternat iona] Committee for Coal Pe t ro logy (196 3, 1971, 1975), 
- 5 8 -
FIG. A -1 PLAN OF THE SOUTHERN COOPER BASIN, SHOWING THE LOCALIl lES OF 
THE FLY L A K E , BROLGA, MUDRANGIE AND TINDILPIE WELLS IN THE 
PATCHAWARRA TROUGH (AFTER THORNTON, 1979) 
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4. (iii) Mudrangie 1 
Samples from Mudrangie 1 cover the in te rva l 2560.3 m (8400 ft) to 
3179,1 m (10430 fl ) . The sampling po in ts a r e indica ted on F i g s . 4 , 2 to 
4 .6 . and are from the Tr iass ic Nappamerr i Formation ( F i g , 4 . 2 ) to the 
Permian T i r r awar ra Formation ( F i g . 4 . 6 ) . The organ ic mat te r in t he 
pre-Permian section r e p r e s e n t s c a v i n g s . 
Resul ts of the maceral ana lyses for the coals and DOM a re in Tables 
4.1 (Nappamerr i Formation) to 4.5 ( T i r r a w a r r a Formation) (in t he 
A p p e n d i x ) , The a v e r a g e composit ions of t he coal seams a r e g iven in 
Table 4 , 6 , These a re p lo t ted in F i g , 4 , 7 and the composit ions of t he 
DOM in F i g , 4 , 8 , The coals have maceral c o n t e n t s of 7-57% v i t r i n i t e , 
0-10% exinite and 43-85% ine r t i n i t e . The DOM conta ins 0-50% v i t r i n i t e , 
but most samples contain less than 30%; 0-23% exin i te and 50-100% 
iner t in i t e . 
As the samples contain so little ex in i t e , and so much i n e r t i n i t e , the 
macerals have been r e g r o u p e d in an a t tempt to enhance any d i f ferences 
amongst the samples . The maceral composit ions of the coals and DOM in 
the cu t t ings a re plot ted in F i g . 4 , 9 , with v i t r in i t e p lus exin i te (l ikely 
sources for h y d r o c a r b o n s , Tissot et a l , , 1974), i n e r t o d e t r i n i t e , and the 
remaining iner t ini te macerals (micr in i te , macr in i t e , semifus in i te , fusini te) 
at the ap ices . In th is plot the coals and DOM h a v e 0-67% v i t r in i t e plus 
exini te , 16-87% ine r tode t r i n i t e and 5-45% remaining i n e r t i n i t e s , 
Microlithotype ana lyses of the c u t t i n g s a r e given in Table 4 , 7 , and of 
the seams, in Table 4 , 8 , These r e s u l t s a r e p lo t ted m F ig ,4 .10 , Except 
for one coal from the Pa tchawar ra Formation, the seams have 2-25% 
vitr i te plus c la r i t e , between 10 and 45% in te rmedia te mic ro l i t ho types , and 










































c c a ° ^ 
a .-̂  73 a a 
o to — i- c 




















.— *—' ^^ 
CU — 
I CO 
L U <3: 
oo < ! m 
-Zpr CSC 
< ! cc: Qi 
ce: ^ UJ 




a OJ OJ OJ 
x : OJ - - a 
o •— "^ ^ 
a __ 
— -^ <_) 
o I- — o .5 a 

























CD : z 
" = 5 
ti ! < I CQ 
CD ac 
^ QC Q£ 
< <£ 
QC ^ Q_ 
a 5 CD 
= 3 ^ CD 
a 
. _ CJ 
QC 
C D 
O C D Q 
_ Z «-) C D o 
a C D _ CJ 
o C D o a 
o - - o 
^ S S S i i -




























^^ -< Q_ 
^ 




1 1 1 
C D 
CO 




































































































































1 _ I— 
1 i 








, - , -a 0 
Q^Q_ 
~5^ 
O C D 
CjCD 
CD a 

















>v. X ^<<^ 
en 
CO 
- 7 1 -
T h e c o m p o n e n t s of t h e e x i n i t e mace ra l g r o u p a r e p l o t t e d in F i g . 4,11 
for t h e coa l s ( t h e a m o u n t of e x i n i t e DOM is too small for s i g n i f i c a n t 
s u b d i v i s i o n ) , a n d t h e c o m p o n e n t s of t h e i n e r t i n i t e m a c e r a l g r o u p fo r 
coals a n d DOM in F i g . 4 . 1 2 , S p o r i n i t e is t h e d o m i n a n t e x i n i t e 
in most c o a l s ; some h a v e h i g h c u t i n i t e a n d / o r r e s i n i t e / l i p t o d e t r i n i t e . 
T h e b u l k of t h e coa l s a n d all of t h e DOM c o n t a i n 50% a n d more i n e r t o -
d e t r i n i t e . 
T h e a v e r a g e vo lume of coal a n d DOM in t h e M u d r a n g i e 1 s a m p l e s i s : 
DOM COAL 
N a p p a m e r r i F o r m a t i o n 0,40% 19.3% 
T o o l a c h e e F o r m a t i o n 0.8% 74,7% 
E p s i l o n F o r m a t i o n - 98,0% 
M u r t e r e e S h a l e 5,0% ( o n e s a m p l e ) 1,0% 
P a t c h a w a r r a F o r m a t i o n 4,4% 35,2% 
( a b o v e Malab ine Coal ) 5,5% 40,0% 
(be low Malab ine Coa l ) 3,7% 31,5% 
T i r r a w a r r a F o r m a t i o n 7.0% (one s a m p l e ) 5,0% 
U n n a m e d F o r m a t i o n 1,4% 1.8% 
4 . ( iv ) D i s c u s s i o n of r e s u l t s 
E x c l u d i n g t h e T i r r a w a r r a a n d M u r t e r e e F o r m a t i o n s ( a s t h e y a r e 
r e p r e s e n t e d b y o n e s a m p l e o n l y ) , t h e P a t c h a w a r r a F o r m a t i o n r o c k s 
c o n t a i n t h e h i g h e s t a v e r a g e vo lume of DOM, T h e P a t c h a w a r r a s e q u e n c e 
a b o v e t h e Malab ine Coal i n c l u d e s U p p e r S t a g e 4 ' , Lower S t a g e 4 a n d 
u p p e r m o s t S t a g e 3 ' ( T h o r n t o n , 1979) , a n d c o n t a i n s 5.5% b y vo lume DOM, 
on a v e r a g e , a n d t h e r o c k s be low t h e Malab ine Coal ( F i g s . 4 . 4 a n d 4 . 5 ) , 
c o n t a i n 3.7% DOM, on a v e r a g e . 
T h e P a t c h a w a r r a F o r m a t i o n DOM is i n e r t i n i t e - r i c h a n d g e n e r a l l y i n c l u d e s 
a small p r o p o r t i o n of v i t r i n i t e ; e x i n i t e is r a r e . Small a m o u n t s of e x i n i t e 
o c c u r n e a r P a t c h a w a r r a 6 s e a m , a t t h e t o p of S t a g e 3 ' , in L o w e r S t a g e 
4 a n d in U p p e r S t a g e 4' ( F i g . 4 , 5 ) , T h e s a m p l e s c o n t a i n l e s s t h a n 1% 
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exini te , by volume, of the whole c u t t i n g . 
The coal seams (except for Pa tchawar ra 6) have low v i t r i t e p lus 
clarite con ten t s (Fig,4,10) and h igh in te rmedia te micro l i tho types a n d / 
or dur i t e plus iner t i te c o n t e n t s . 
Very little DOM has been coun ted in the ove r ly ing M u r t e r e e , Epsi lon , 
Toolachee and Nappamerr i Format ions , and only the Mur te ree con ta ins 
more than 1% DOM ( F i g s , 4 , 3 , 4 , 2 , Tables 4 . 3 ) . The coal seams in the 
Toolachee and Epsilon Formations have similar composi t ions to those in 
the Patchawarra Formation (Tables 4,4 and 4 . 3 ) : those from the 
Nappamerri Formation have v e r y h igh d u r i t e p lus i ne r t i t e c o n t e n t s 
(Fig.4 ,10, Table 4 , 5 ) , 
The coals high in v i t r i t e p lus c lar i te found in Upper S tage 4' of the 
Fly Lake - Brolga area a r e not p r e s e n t in Mudrangie 1 nor is t h e r e a 
concentrat ion of exini te DOM in the s e q u e n c e . 
The organic pet ro logy of the Mudrangie 1 s ed imen ta ry r o c k s is similar 
to that in the Fly Lake - Brolga a r e a , in t h a t : 
(i) the bulk of the DOM is i n e r t i n i t e ; 
(ii) most of the coal seams have low v i t r i t e p lus c la r i te c o n t e n t s with 
high intermediate microl i thotypes a n d / o r d u r i t e p lus i n e r t i t e , 
Mudrangie 1 is s i tua ted at the e a s t e r n edge of t he P a t c h a w a r r a T r o u g h , 
against the Gidgealpa - Merrimeha - Innamincka t r e n d ( F i g , 4 , 1 ) . The 
Fly Lake - Brolga area is in the c e n t r e of the P a t c h a w a r r a T r o u g h , 
Tmdilpie 1, in the s o u t h e r n por t ion of t he t r o u g h , con ta ins the th i ckes t 
and most complete Permian s equence in the Pa t chawar ra T r o u g h . 
4. (v) Tindilpie 1 
Cutt ing samples from Tindilpie 1 were p r e p a r e d , and the o rgan ic ma t t e r 
-15-
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in them analysed p e t r o g r a p h i c a l l y , in the same way as those from 
Mudrangie 1, 
Resul ts of the ana lyses a re given in Tables 4,9 to 4,16, and inc lude 
the Ju ra s s i c Hutton Formation of the Eromanga Basin (Table 4 ,9 ) as 
well as the Tr iass ic and Permian s e q u e n c e s down to t he Merrimelia 
Formation (Table 4.17), (in A p p e n d i x ) , 
The sampling points for the cu t t i ng samples and the amount and t y p e 
of DOM in each one , p lus microl i thotype composit ions of coal seams 
when avai lable , a re shown in Fig,4,13 (Hut ton Formation) to 4.17 
(T i r r awar r a and Merrimelia Format ions ) . The P a t c h a w a r r a Formation 
(Figs.4.15 and 4.16) is the th i ckes t uni t sampled con ta in ing many coal 
seams and a high propor t ion of DOM. 
4. ( v ) a . Merrimelia and T i r r awar r a Formations 
The maceral compositions of coals and DOM in t h e Merrimelia and 
T i r r awar ra Formations a re p lo t ted in F ig ,4 ,18 . Both coals and DOM a re 
i ne r t i n i t e - r i ch . Thei r v i t r in i te con t en t s a r e 12-50%, ex in i te 0-9% and 
ine r t in i t e , 45-86%. In Fig.4.19 v i t r in i t e p lus exin i te ( l ikely s o u r c e s for 
hyd roca rbons ) a re plot ted aga ins t i n e r t o d e t r i n i t e and the remaining 
iner t in i tes (Tables 4.17, 4 .16) . Coals contain 14-55% v i t r in i t e p lus 
exini te ; the DOM, 18-20%, I n e r t o d e t r i n i t e con ten t is 17-46% in t he coa ls , 
50-100% of the DOM, Remaining i ne r t i n i t e s a re 10-57% in the coal , 
22-55% of the DOM, The re f lec tance for v i t r in i t e R at 3214 m 
o max 
(base of the Pa tchawar ra Formation) in Tindi lpie 1 as 1.30% ( K a n t s l e r 
et a l , , 1978), At th is r a n k exini te is difficult to d i s t i n g u i s h , bu t it 
has been identified in some of t he samples . 
4. ( v ) b . Pa tchawarra Formation 























































































































































































































































































































sequence has been split into t h r e e s e c t i o n s , based on t he o c c u r r e n c e 
of two seams which are pa r t i cu l a r ly low in v i t r i t e p lus c la r i te and h igh 
in du r i i e plus iner t i te and which a re taken h e r e as r e p r e s e n t i n g the 
end of cycles of coal formation. The f i rs t cycle is from the base of the 
Patchawarra Formation at 3212.6 m (10540 ft) to 3096,8 m (10160 f t ) , a 
t h i cknes s of 115,8 m, which is marked m Fig,4,16 as t he TIND 19P seam. 
The seam conta ins even less v i t r in i te and more i ne r t i n i t e than those 
below it (Table 4,15), and may r e p r e s e n t a s t i l l s t and which pe rmi t t ed 
seve re oxidation of the p e a t l a n d s . The ine r t in i t e is p redominan t ly 
semifusinite plus i ne r t ode t r i n i t e (Table 4 .15) . The f i r s t cycle coals and 
DOM are i ne r t i n i t e - r i ch (F ig . 4 , 2 0 ) , with 12-45% v i t r i n i t e , 0-6% e x i n i t e , 
and 54-87% ine r t i n i t e . 
The second cycle is from 3096,8 m (10160 ft) u p to the top of t he 
Malabine Coal at 3005,3 m (9860 ft) a t h i c k n e s s of 91.5 m. The Malabine 
Coal also has an ext remely low vi t r in i te and h igh ine r t in i t e c o n t e n t s and 
is a good m a r k e r , being 15 m thick in many locat ions in the Pa t chawar ra 
Trough (F ig ,4 ,16) , The maceral composit ions of the coals and DOM in 
the second cycle a re similar to those in the f i r s t cycle (v i t r i n i t e 8-41%, 
exini te 0-8%, ine r t in i t e 59-91%) (F ig ,4 ,21 ) , Cycles one and two comprise 
the lower t w o - t h i r d s of Stage 3 of the Pa t chawar ra Format ion . 
The th i rd cyc le , the Pa tchawar ra Formation above the Malabine seam, 
from 3005,3 m (9860 ft) u p to 2746,2 m (9010 ft) a t h i c k n e s s of 259.1 m, 
compr ises , the u p p e r p a r t of Stage 3 ' , Lower S tage 4 and Upper S tage 
4' (F ig .4 .15) . The maceral compositions of t he coals and DOM in t he 
th i rd cycle a re plot ted in Fig . 4 ,22 , The coals in th i s cycle conta in 
17-57% v i t r in i t e , 0-10% exini te and 34-82% i n e r t i n i t e . The DOM con ta ins 
more exini te than the p rev ious two cyc l e s , with 8-31% v i t r i n i t e , 0-27% 
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a much wider var iat ion m the t h i r d cycle than m the f i rs t and second 
cyc les . The most s t r i k ing variat ion in the DOM compared with cyc les 
1 and 2 is the increase in exini te content ( F i g . 4 , 2 2 ) , 
The maceral compositions plot ted with the c o - o r d i n a t e s v i t r in i t e p lus 
ex in i t e , i n e r t o d e t r i n i t e , remaining ine r t i n i t e s ( F i g s . 4 . 2 3 , 4 , 24 , 4 ,25) 
for the t h r e e cycles show the similarities between cycles one and two, 
and the differences between these two cycles and t h r e e . This t y p e of 
plot showsa separa t ion of the coal from the DOM on the bas i s of t he i r 
i ne r tode t r in i t e c o n t e n t s . In the t h r e e cycles the v i t r in i t e p lus exin i te 
con ten t s of the coals and DOM over lap ex tens ive ly and t h e i r i n e r t o -
de t r in i t e components do no t . In cycle one , the i n e r t o d e t r i n i t e in coals 
is 22-35%, and 38-77% in the DOM, In the second cyc le , v i t r in i t e p lus 
exini te over lap even more for the coals and DOM, I n e r t o d e t r i n i t e is 
20-50% in the coal, 44-78% in the DOM, In cycle t h r e e , the i n e r t o -
de t r in i te content of the coals is 16-51%, and 37-80% in the DOM. 
The DOM in the f i rs t cycle is d isplaced downwards towards the i n e r t o -
de t r in i t e co rne r at a s l ight angle from the coals ( F i g , 4 , 2 3 ) , The second 
cycle DOM is displaced less s teep ly from the coals (F ig . 4 , 2 4 ) , The 
th i rd cycle coals and DOM are different (F ig ,4 ,25 ) with a s t e ep 
displacement of DOM from the coa ls . 
The exini te content of cycles one and two is low, and the d i f ferent 
components of th is maceral g roup have not been p lo t t ed . The compo-
nents of the exini te g roup in cycle t h r e e a re shown in Fig , 4 ,26 , 
Sporini te is dominant , but the coal in severa l samples , and the DOM in 
one , have similar p ropor t ions of spo r in i t e , cu t in i t e and r e s in i t e a n d / o r 
a lg in i te . Those c u t t i n g s where algini te is p r e s e n t a re marked to 
indicate i ts p resence on F ig ,4 ,15 , 
Ine r t in i t e is a b u n d a n t in both coals and DOM in the Patch 
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Format ion. The components of the ine r t in i t e g r o u p a re plot ted in 
F i g s . 4 . 27 , 4.28 and 4,29 for the f i r s t , second and t h i r d cyc l e s , 
r e s p e c t i v e l y . The apices of the t r i ang le s a re (i) i n e r t o d e t r i n i t e , 
r e p r e s e n t i n g b roken f r agmen ta ry ine r t mater ia l , poss ib ly r edepos i t ed 
d e b r i s , (S tach et a l . , 1975); (ii) semifusinite plus fusini te (semifusinite 
» fu s in i t e ) , r e p r e s e n t i n g the non-humified and more ox id i sed remains 
of woody t i s sue in which the cel lular s t r u c t u r e s a re p r e s e r v e d ; and 
(iii) macrini te and micrinite (micrinite DOM is p r e s e n t in one sample 
only; a v e r a g e volume in coals is 2%; macrini te DOM is p r e s e n t in one 
sample, only; a v e r a g e volume in coals is 2%; macrini te DOM is p r e s e n t in 
one sample only ; a v e r a g e volume in coals is 9%), macrini te r e p r e s e n t i n g 
oxidised gelified plant material for the most p a r t ; and micrinite which is 
believed to be g e n e r a t e d in coals from l ip t in i tes by Teichmuller , (1974) 
a n d / o r may be de t r i t a l (Shibaoka , 1978). Most micrinite in the Cooper 
Basin coals c lear ly comes from v i t r i n i t e , poss ibly even l ipt ini te in v i t r in i t e , 
The f i rs t cycle coals (F ig .4 .27 ) have similar p ropor t ions of semifusinite 
plus fusini te (32-54%) and ine r tode t r i n i t e (30-57%), with 8-30% macrini te 
plus micr in i te . The DOM is r ich in i n e r t o d e t r i n i t e , 69-92%; with semi-
funinite plus fusini te 8-30%. 
The second cycle coals (F ig . 4.28) a re similar to those in the f i rs t cyc le , 
with s l ight ly h i g h e r p ropor t i ons of i ne r t ode t r i n i t e (29-73%) and less 
semifusinite (14-54%). The DOM has a h igh i ne r tode t r i n i t e con ten t 
(54-100%), but conta ins a l i t t le more semifusinite than f i rs t cycle DOM 
(7-46%). Macrinite p lus micrinite r a n g e between 0 and 33%. 
The t h i r d cycle coals contain more i ne r tode t r i n i t e (29-85%) than semi-
fusinite p lus fusmi te (11-52%), and less macrini te plus micrinite (0-24%), 
The DOM has h igh i n e r t o d e t r i n i t e (50-97%) with a semifusinite con ten t 
similar to tha t of second cycle DOM (3-50%) ( F i g , 4 , 2 9 ) , 
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Inc r tmi t c is the major component of the Pa t chawar r a Formation coa l s , 
and the changes in the t y p e s of i ne r t i n i t e r e p r e s e n t the c h a n g i n g 
condit ions of deposi t ion and poss ib ly plant t y p e s t h r o u g h P a t c h a w a r r a 
Time. The a b u n d a n c e of semifusinite p lus fusini te in the f i r s t two cycles 
may r e p r e s e n t d r y s h r u b - c o v e r e d p e a t l a n d s , where the bulk of t he 
woody material has accumulated in oxidis ing c o n d i t i o n s , r a t h e r t han the 
more reduc ing condi t ions which would p r e s e r v e it as v i t r i n i t e . The 
in t h e coal 
increase in i n e r t o d e t r i n i t e / a n d the h i g h e r v i t r in i t e in the t h i r d cycle may 
indicate a wet te r envi ronment where more of t he woody t i s s u e was 
pro tec ted from oxidation by d e e p e r w a t e r . The i ne r t i n i t e depos i t ed in 
th is deepe r water could be la rge ly b r o u g h t in from s u r r o u n d i n g more 
oxidised s i t e s , ( h y p a u t o c h t h o n o u s ) and be m the f r a g m e n t a r y form of 
i ne r t ode t r i n i t e . 
4. ( v ) c . Murteree Shale 
Resul ts of the maceral ana lyses on coals and DOM a re g iven in Table 
4,14 and are plot ted in F i g . 4 , 3 0 . The coals have a v i t r i n i t e con ten t of 
38-64%, exini te 6 to 14% and ine r t in i t e between 29 and 64%. The DOM 
has ve ry low v i t r i n i t e , 0-7%, more exini te than the coa l s , 11-21%, and 
high ine r t i n i t e , 76-89%. 
Vitr ini te plus exini te is p lot ted aga ins t t he i ne r t i n i t e in F ig . 4 .31 . The 
coals have 49-71% vi t r in i te plus ex in i t e , the DOM 10-24%. The coals 
contain 12-34% i n e r t o d e t r i n i t e , the DOM 73-89%. The remaining i n e r -
t ini tes comprise 13-28% of the coal, 0-5% of t he DOM. 
The DOM is d isplaced from the coals in F ig ,4 ,31 in a way similar to tha t 
of the th i rd cyc le , Pa tchawar ra Format ion, coals and DOM ( F i g . 4 , 2 5 ) . 
The components of the exini te g r o u p a re p lo t ted in F ig . 4,32 for the coals 
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cut in i te m the o t h e r , Spor ini te is more than 80% of the ex in i te DOM: 
alginite DOM is p r e s e n t (see F ig ,4 ,14 ) , 
The iner t in i te components of coals and DOM a re p lo t ted in F i g . 4 . 3 3 . 
Ine r tode t r in i t e predominates m the DOM, bu t some coals contain a h igh 
propor t ion of semifusinite as well as i n e r t o d e t r i n i t e . 
4. ( v ) d . Epsilon Formation 
Resul t s of the maceral ana lyses a re given in Table 4.13 and a r e p lo t ted 
in F i g . 4 . 3 0 . The coals have 34-51% v i t r i n i t e , 3-9% exini te and 42-64% 
i n e r t i n i t e . The DOM has 7-57% v i t r i n i t e , 0-13% exini te and 40-91% 
ine r t i n i t e . 
On a plot of v i t r in i te p lus ex in i t e , the coals a re genera l ly well s e p a r a t e d 
from the DOM (F ig .4 .31 ) . The coals have 36-58% v i t r in i t e p lus ex in i t e , 
the DOM, 8-28%; 16-40% i n e r t o d e t r i n i t e , whilst the DOM has 59-92%; and 
13-27% remaining i n e r t i n i t e s , DOM 0-16%; excep t for two samples of DOM 
which have 56-61% vi t r in i te p lus ex in i t e , 39-44% i n e r t o d e t r i n i t e and 0 
remaining i n e r t i n i t e s . 
As with the Murteree Formation, DOM is d isp laced s t eep ly from t h e 
Epsilon Formation coa ls , except for two samples , which a r e d i sp laced 
u p w a r d s . 
The components of t he exini te g r o u p in t he coals a re p lo t ted in F ig . 4 .32 . 
Sporini te is dominant in t he coal; an o c c u r r e n c e of a lgini te is marked in 
Fig ,4 ,14, The DOM conta ins insufficient exin i te for meaningful s u b -
division , 
I ne r tode t r i n i t e is the dominant ine r t in i t e macera l , especial ly in the DOM 
( F i g , 4 . 3 3 ) , Some coals contain more semifusini te than i n e r t o d e t r i n i t e . 
Both coals and DOM are similar in t ype to those of the Mur te ree Sha le . 
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4. ( v ) e . Rosenea th Shale 
Resu l t s of t he maceral ana lyses of the organic mat te r a re in Table 4.12. 
The coals a re similar in p e t r o g r a p h i c composition to those in the Epsilon 
and Mur te ree Format ions , with 37-55% v i t r i n i t e , 2-8% exini te and 40-55% 
ine r t in i t e ( F i g . 4 . 3 0 ) . The DOM has 0-32% v i t r i n i t e , 0-16% exini te and 
60-92% i n e r t i n i t e . 
The Rosenea th DOM is d isplaced s teep ly towards the ine r t in i t e apex 
from the coa ls . In t he plot of v i t r in i te p lus exini te aga ins t the 
ine r t in i t e (F ig . 4 . 3 2 ) , t he coals have 41-61% vi t r in i te plus ex in i t e , DOM 
8-40%; 12-33% i n e r t o d e t r i n i t e in the coal, 60-88% in the DOM; with 
13-30% remaining ine r t i n i t e s in coal , 0-12% in DOM. 
Both spor in i t e and cu t in i te occur in the coals (F ig . 4 . 3 2 ) . The DOM 
conta ins insuff icient exini te for meaningful sp l i t t ing into the sub -mace ra l s , 
I n e r t o d e t r i n i t e and semifusinite a re a b u n d a n t in the coals and i n e r t o -
de t r in i t e is dominant in the DOM (Fig . 4 . 3 3 ) . 
4. (v)f . Toolachee Formation 
The Toolachee Formation is Upper Permian in a g e , whereas the u n d e r -
lying formations so far deal t with a re Lower Permian in a g e . 
Resul t s of t he maceral ana lyses a re in Table 4 . 1 1 , and a re plot ted in 
F i g . 4 . 3 0 . The coals have 30-54% v i t r i n i t e , 0-12% exini te and 34-62% 
i n e r t i n i t e . The DOM has 0-38% v i t r i n i t e , 0-20% exini te and 52-87% 
i n e r t i n i t e . 
Vitr ini te p lus exin i te aga ins t ine r t in i t e (F ig . 4,31) show tha t t h e s e 
Toolachee coals and DOM plot more closely t o g e t h e r than those in the 
Mur te ree , Epsilon and Rosenea th Format ions . The coals have 38-66% 




























































































































37-80% in t he DOM; remaining i n e r t i n i t e s , 14-33% in coals , 6-30% in DOM. 
They a r e similar to the plot of the f i rs t cycle coals and DOM in the 
Pa tchawar ra Formation, whereas the o t h e r t h r e e formations a r e more like 
the t h i r d cyc le , Pa t chawar ra Formation, 
Spor ini te is the dominant exini te in the coals ; the DOM has insuff icient 
exini te for meaningful subdiv i son and plot t ing ( F i g , 4 . 3 2 ) . 
In t he coa ls , i n e r t o d e t r i n i t e is as a b u n d a n t a s , or more a b u n d a n t t han 
semifusini te . I n e r t o d e t r i n i t e is the most a b u n d a n t ine r t in i t e maceral in 
the DOM ( F i g . 4 . 3 3 ) . 
4. ( v ) g . Nappamerr i Formation 
The Nappamerr i Formation is Tr iass ic in age and forms pa r t of t he 
Cooper Basin s e q u e n c e . Coals from the Nappamerr i Formation have 
34-40% v i t r i n i t e , 2-10% exini te and 53-62% iner t in i t e ( F i g . 4 . 3 4 , Table 
4.10). The DOM has 10-11% v i t r i n i t e , 4-10% exini te and 80-85% i n e r t i n i t e . 
Vitr ini te p lus exin i te a r e plot ted aga ins t the ine r t in i t e s in Fig . 4 . 3 5 . 
The DOM is d isp laced s teep ly downwards from the coals . Coals have 
39-67% v i t r in i t e plus ex in i t e , DOM 15-38%; ine r tode t r in i t e is 19-31% of the 
coals , 70-81% of the DOM; coals contain 30-34% remaining i n e r t i n i t e s , t he 
DOM, 4-10%. 
Fig. 3.3 6 shows the components of the exini te maceral g r o u p . The apices 
of the t r i ang le have been changed from those plot ted for Permian coals 
to accommodate the inc reas ing p ropor t i ons of res in i te and s u b e r i n i t e in 
the y o u n g e r coa ls . Only one coal has sufficient exini te for p lo t t i ng , and 
it has dominant spor in i t e plus c u t i n i t e . 
The coals contain s l ight ly more semifusinite p lus fusinite than i n e r t o -
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4. ( v ) h . Hutton Formation 
The Ju ra s s i c Hutton Formation is p a r t of t he J u r a s s i c - C r e t a c e o u s 
Eromanga Basin over ly ing the Permo-Tr iass ic Cooper Bas in . The 
maceral compositions of i ts coals and DOM a re p lo t ted in F ig . 4 . 34 , and 
given in Table 4 . 9 . The coals have 33-76% v i t r i n i t e , 0-22% ex in i t e and 
17-55% ine r t i n i t e . The DOM has 8-61% v i t r i n i t e , 0-38% exin i te and 38-92% 
i n e r t i n i t e . 
The DOM is d isplaced s teep ly towards i n e r t o d e t r i n i t e from the coals on 
the plot of v i t r in i te p lus exini te aga ins t i ne r t i n i t e ( F i g . 4 . 3 5 ) . The coals 
contain 44-84% v i t r in i t e p lus ex in i t e ; the DOM, 8-70%. I n e r t o d e t r i n i t e 
var ies between 0 and 36% in t he coals ; 31 and 86% in the DOM. The 
remaining ine r t in i t e s a re 9-27% of the coals ; 0-32% of t he DOM. 
Sporini te and cut in i te a re the dominant ex in i t e s in t he coa ls ; s u b e r i n i t e 
and res in i te occur in approximate ly equal p r o p o r t i o n s . Both samples of 
DOM which have been plot ted contain a h igh p ropor t ion of spo r in i t e 
plus cu t in i t e , and contain a lg in i te , but not r e s in i t e ( F i g . 4 . 3 6 ) . 
The coals contain approximate ly equal p r o p o r t i o n s and i n e r t o d e t r i n i t e and 
semifusinite plus fus in i te , as well as a qu i te h igh amount of micr ini te 
plus macrinite (mainly mic r in i t e ) , ( F i g . 4 . 3 7 , Table 4 . 9 ) . The DOM 
contains a high p ropor t ion of i n e r t o d e t r i n i t e , 66-100%. 
4. ( v ) i , Microl i thotypes of seams, all formations 
The microl i thotype composit ions of the seams from the Permian , Tr iass ic 
and Ju ra s s i c coals have been p lo t ted in F ig . 4 , 3 8 , All seams excep t one 
from the Hutton Formation contain between 8 and 48% v i t r i t e p lus c la r i t e 
(Tables 4,18 to 4 . 2 4 ) . 
Pa tchawar ra Format ion, f i rs t cycle seams all fall in t he low (8-30%) 





















































































































































in te rmedia tes (28-39%) or h igh d u r i t e p lus i ne r t i t e (31-59%). The second 
cycle coals a re similar (U-23% v i t r i t e p lus c l a r i t e , 25-48% i n t e r m e d i a t e s , 
40-62% dur i t e p lus i n e r t i t e ) . Th i rd cycle coals conta in more v i t r i t e 
plus c lar i te (14-44%) and more in t e rmed ia t e s (13-49%), on a v e r a g e , t h a n 
the f irs t two cyc l e s . 
Microli thotypes a r e available for only one seam from the Mur te ree Sha le , 
and it has a low v i t r i t e p lus c l a r i t e , 34%, and h igh i n t e rmed ia t e s 
con ten t 47% (F ig . 4 . 3 8 ) , with 19% d u r i t e p lus i n e r t i t e . 
Coals from the Epsilon Formation (26-32% v i t r i t e p lus c l a r i t e , 43-49% 
in te rmed ia te s , 21-27% d u r i t e p lus i ne r t i t e ) and t h e Rosenea th Shale 
(34-37% vi t r i t e p lus c l a r i t e , 32-47% i n t e r m e d i a t e s , 16-33% d u r i t e p lu s 
ine r t i t e ) a re similar in microl i thotype composition to t he coal from the 
Murteree Shale , (F ig . 4, 38 ) . 
Toolachee Formation coals have 15-33% vi t r i t e p lus c la r i t e c o n t e n t s , with 
32-49% in te rmedia tes and 18-52% d u r i t e p lus i ne r t i t e (F ig . 4 . 3 8 ) . 
The one Nappamerr i Formation coal has 26% v i t r i t e p lus c l a r i t e , 18% 
in termedia tes and 56% d u r i t e p lus i n e r t i t e . The Hut ton Formation coals 
have 38-52% v i t r i t e p lus c l a r i t e , 18-35% in t e rmed ia t e s and 13-34% d u r i t e 
plus ine r t i t e ( F i g . 4 . 3 8 ) . 
4. (vi) Discussion of Resu l t s 
The a v e r a g e volumes of DOM in the samples se lec ted from Tindi lpie 1 a r e : 
Hutton Formation 2,2% 
Nappamerr i Formation 1,0% 
Toolachee Formation 2,0% 
fbseneath Shale 2.1% 
Epsilon Formation 2.8% 
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Pa tchawarra Th i rd cycle 4.3-5 
Formation 
Second cycle 3.4-5 
F i r s t cycle 2.0-5 
T i r r a w a r r a Formation 0.8-5 
Merrimelia Formation 0.6-5 
The t h i r d cycle of the Pa t chawar ra Formation (above the Malabine Coal) 
conta ins 5.50% DOM in Mudrangie 1 and 4.27% in Tindi lpie 1 in t he 
selected samples . This section of the s ed imen ta ry s e q u e n c e con ta ins 
the most DOM, followed by the Mur te ree Sha le , 5.00% in Mudrangie 1, 
3.80% in Tindilpie 1. 
As in Mudrangie 1, all of the DOM is i n e r t i n i t e - r i c h . However , t h i r d 
cycle Pa tchawar ra Formation and Mur te ree Shale DOM contain more 
exini te than does DOM from the o the r formations ( F i g s . 4.22 and 4 , 3 0 ) , 
Alginite occu r s in almost e v e r y sample in t h e s e two s e q u e n c e s also 
(F igs .4 ,14 , 4 .15) , The coal seams assoc ia ted with th i s DOM t e n d to have 
re la t ively h igh v i t r i te p lus c lar i te and in t e rmed ia t e s c o n t e n t s . 
Omitting the T i r r a w a r r a Sands tone and Merrimelia Formation which contain 
v e r y little organic mat te r of any k i n d , t he formations with the leas t DOM 
a r e , in o r d e r , the Nappamerr i (1%), Toolachee (2%) and P a t c h a w a r r a 
Format ions , f i rs t cycle (2%). The coals in t he se formations assoc ia ted 
with the DOM have low v i t r i t e p lus c lar i te and h igh d u r i t e p lus i ne r t i t e 
con ten t s ( F i g . 4 , 3 8 ) , 
It may be tha t the condi t ions which lead to the formation of coals which 
are d u r i t e p lus i n e r t i t e - r i c h a re least f avourab le for t he accumulat ion and / 
or p r e s e r v a t i o n of DOM, Fig, 4,39 shows a t r e n d in th i s d i rec t ion for the 
organic mat te r in the P a t c h a w a r r a T r o u g h , a l t hough the t h i r d and second 
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More p rec i se cor re la t ions between the macerals in coals and DOM and 
coal microl i thotypes have been a t tempted us ing s ta t i s t ica l t e s t s . These 
are de sc r ibed in the nex t sec t ion . 
4. (vii) Summary 
1. DOM in t he Permian sequence in Mudrangie 1 and Tindilpie 1 wells 
is i n e r t i n i t e - r i c h . . The h ighes t p ropor t ion of exini te DOM occurs in t he 
Patchawarra Formation, t h i r d cycle in Tindilpie 1, and the Murteree Shale, 
The th i rd cycle i nco rpo ra t e s the u p p e r p a r t of Stage 3 ' . Lower Stage 
4, and Upper Stage 4' of t he Pa t chawar ra Formation. 
2. The Permian coals all have low to medium vi t r i t e p lus clar i te c o n t e n t s , 
with h igh in te rmedia tes a n d / o r d u r i t e p lus ine r t i t e c o n t e n t s . The coals 
with h ighes t v i t r i t e p lus c lar i te con t en t s a re from the t h i r d cyc le , 
Pa tchawarra Formation, Mur teree Shale , Epsilon Formation and Rosenea th 
Shale . 
3. The above f indings a re in agreement with those for the Fly Lake -
Brolga a rea of the Pa tchawar ra T r o u g h . 
4. The g r e a t e s t volume of DOM occur s in the Pa tchawar ra Formation, 
above the Malabine seam in Mudrangie 1; the t h i r d cycle in Tindilpie 1. 
On the basis of q u a n t i t y and t y p e , th i s section of t he Permian sequence 
contains the sediments with the bes t potent ia l for h y d r o c a r b o n genera t ion , 
-112-
5. THE CORRELATION OF DISPERSED ORGANIC MATTER WITH 
MACERALS AND MICROLITHOTYPES IN ASSOCIATED COALS 
5, (i) In t roduc t ion 
Resu l t s of microscopic s t u d i e s of coals and DOM in six wells of t he 
Pa tchawar ra T r o u g h have shown: 
(a) a r e la t ionsh ip between exin i te DOM and coals h i g h e s t in 
v i t r i t e p lus c l a r i t e ; 
(b) a possible r e l a t ionsh ip between v i t r in i t e DOM and h igh 
in te rmedia tes in assoc ia ted coals ; 
(c) the location of the most ex in i t e - r i ch DOM is t he u p p e r p a r t 
of the Pa tchawar ra Format ion. 
Resu l t s of p e t r o g r a p h i c ana lyses of DOM and coals from Mudrangie 1 
and Tindilpie 1 a re in numerical form. These data a r e su i t ab le for 
s ta t is t ica l t e s t i n g , 
5, (ii) Sta t is t ical Tes t ing 
Because the da ta a re in p e r c e n t a g e form, an i n t e r n a l cor re la t ion ex i s t s 
amongst the v i t r i n i t e , ex in i te and ine r t in i t e in t he coa l s , amongst t h e s e 
macerals in the DOM, as well as amongst t he micro l i tho types in t he 
coa ls . It is n e c e s s a r y to co r r ec t for th is i n t e r n a l r e l a t i o n s h i p , due 
to the closed n a t u r e of t he data sys tems within g r o u p s to de te rmine 
s ta t is t ical ly significant r e l a t ionsh ips be tween g r o u p s of assoc ia ted coals 
and DOM. 
In view of the problem a r i s ing from the form of t he d a t a , adv ice on i t s 
solution was sough t from a s t a t i s t i c i an . D r . Mur ray Cameron of t he 
CSIRO Division of Mathematics and S t a t i s t i c s . Dr , Cameron confirmed 
the expecta t ion tha t the cor re la t ion of t h e s e t y p e s of da ta was one 
r equ i r ing a h igh level of s t a t i s t i ca l e x p e r i e n c e and e x p e r t i s e to obta in 
meaningful r e s u l t s . 
The method he p roposed for the data was one involving t e s t i n g for 
- 1 1 3 -
dependence between the macerals and ra t ios of macerals within each 
g r o u p , for example , 
V and I a n d , I and V 
c £̂  c c 
where V = % v i t r in i t e in coal V„ = % v i t r in i te DOM 
c D 
E = % exini te in coal E = % exini te DOM 
c D 
I = % ine r t in i t e in coal I = % iner t in i t e DOM 
and V + C = % v i t r i t e p lus c lar i te in coal 
In = % in te rmedia tes in coal 
D + I = % d u r i t e p lus ine r t i t e in coal 
If no ev idence of d e p e n d e n c e in e i the r case is found , then it is said 
that no associat ion ex i s t s between V and I , 
c c 
A signif icant cor re la t ion exis t ing between V and Yp̂  t o g e t h e r with a 
s t rong (nega t ive ) cor re la t ion between Vp̂  and I„ may induce a spu r ious 
correla t ion between V and I„ or poss ib ly mask a t r u e one , because of 
c D 
the c o n s t r a i n t 
Vj^ -f E^ + Ij^ = 1 (or 100%) 
To overcome th i s potent ia l bias the cor re la t ions between 
V 
V and I„ , I „ and c 
c D U ^p-
jT- E c 
^D 
must be c o n s i d e r e d . 
Details of the method used a re de s c r i be d in Cameron and Smyth (in p r e p , ) 
and a re p r e s e n t e d in Appendix 5, Basically the method employs 
Kendall 's T , Kendal l ' s T is the di f ference between the probabi l i ty tha t 
high values of X a r e associa ted with h igh values of Y and the p r o b a b -
ility tha t h igh values of X a re assoc ia ted with low values of Y, T does 
not d e p e n d on the magni tudes of o b s e r v a t i o n s , bu t on re la t ive va lues 
within t he samples . 
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5 (iii) Resu l t s for Mudrangie 1 
Resul t s of p e t r o g r a p h i c ana ly se s of coals and DOM from the format ions 
m Mudrangie 1 were such t ha t those from the Pa t chawar r a Formation 
are the only ones suff icient ly numerous for t e s t i n g . The va r i a t i ons in 
coal t y p e , as e x p r e s s e d by V^, E^, I^ and V -̂  C, I n , D+I, were t e s t ed 
aga ins t the var ia t ions in DOM t y p e as e x p r e s s e d by V ^ , E^^, l^. 
Computer p r i n t o u t s for Mudrangie 1 a re p r e s e n t e d as Tables 5,1 to 5 . 3 , 
In t h e s e t a b l e s , t he number s 1 to 9 in t h e f i r s t two columns r e p r e s e n t 
the following: 
1 = V 4 = V^ 7 = V + C 
c u 
2 = E 5 = E_ 8 = In 
c u 
3 = 1 6 = 1„ 9 = D - f I 
c D 
nobs = number of pa i r s u sed to est imate the co r r e l a t i on ; 
tau = the cor re la t ion ; 
sd = approximate s t a n d a r d deviat ion of t au (Z) 
Z = tau , is a normal var iab le with mean zero and va r i ance o n e , if the 
sd 
var iables (1/3 and 2 /1 , say) a r e u n c o r r e l a t e d . If | z | > 1 , 9 6 , t hen the 
correla t ion is s ignif icant at t he 5% level (Daniel , 1978), 
The cor re la t ions of i n t e r e s t a re those involving DOM, i , e , t h e n u m b e r s 
4 ,5 ,6 in the corre la t ion t a b l e s , - _̂  -_ 
For the whole of the Pa t chawar ra Formation no s ignif icant co r r e l a t i ons 
have emerged between DOM macerals and coal macerals ( 1 , 2 , 3 ) or micro-
l i tho types ( 7 , 8 , 9 ) m this p a r t i c u l a r t e s t i ng (Table 5 , 1 ) , Nor a r e any 
cor re la t ions evident between ra t ios of DOM macerals and coal macerals and 
microl i thotypes (Tables 5 .2 , 5 . 3 ) , 
Significant co r re la t ions a p p e a r be tween coal macerals and mic ro l i tho types , 
as would be e x p e c t e d . 
However, the Pa tchawar ra Formation data were d iv ided in to two g r o u p s : 
(1) the Malabine seam and below; and (2) above the Malabine seam. 
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Resu l t s of t he t e s t i ng of the Malabine seam and below a re given in 
Tables 5.4 to 5 .6 . None of t he se cor re la t ions is s ignif icant e i t h e r . 
The Pa tchawar ra Formation, above the Malabine seam, r e s u l t s a re given 
in Tables 5.7 to 5 .9 . In Table 5 .7 , V is co r re l a t ed s ignif icant ly with 
V . c 
In summary, the only s ignif icant cor re la t ion found for Mudrangie 1 
r e s u l t s , is t ha t between the v i t r in i t e in coal and v i t r in i te DOM in the 
s t r a t i g r aph i c section of t he Pa t chawar ra Formation above the Malabine 
seam. (H Upper S tage 3 ' , Lower Stage 4 and Upper Stage 4' of T h o r n -
ton , 1979). 
The above f indings a r e d i s appo in t ing , bu t e x p e c t e d , in view of the 
overall i n e r t i n i t e - r i c h n a t u r e of both coals and DOM, the absence of 
exinite in many samples , and the lack of v i t r i t e p lus c l a r i t e - r i c h coa ls . 
As v i t r in i te as well as exini te is cons ide red to have some potent ia l as a 
source of h y d r o c a r b o n s ( S a x b y , 1978), the Mudrangie 1 data were 
r eg rouped into the pa r ame te r s v i t r in i t e p lus exini te = V -i- E (= 1 in 
tables) i ne r t ode t r i n i t e = Id (=2) and the remaining ine r t in i t e s and RI 
c ° c 
(=3) for coals ; and 
Vp̂  -+• E = 4 v i t r in i t e p lus exini te DOM 
Id = 5 i ne r tode t r i n i t e DOM 
RI = 6 remaining ine r t i n i t e s DOM 
These data were t e s t e d as before and r e s u l t s a re given in Tables 5.10 
to 5.12 for the Pa t chawar ra Formation. 
The signif icant co r re la t ions found a re between 
V^ + E^ and V + E (Table 5.11) 
D D c c 
^^D 
•116-
a n d 
V + E a n d Id (nega t ive ) (Table 5.12) 
RI^ V ~ + E 
D c c 
V^ + E^ and V -f E 
D D c c 
RI^ RI 
D c 
The two sect ions of the Pa tchawarra Format ion, Malabine seam and 
below, and above the Malabine seam, yielded few s ignif icant c o r r e l a -
t ions . For the Malabine seam and below (Tables 5.13 to 5.15) the only 
significant cor re la t ions found i s : 
I d ^ and RI (Table 5.14) 
D c 
Significant cor re la t ions found in the Pa t chawar ra Formation s e q u e n c e 
above the Malabine seam, (Tables 5,16 to 5.18) a r e : 
I dp and Id (Table 5.17) 
I d ^ and Id (Table 5.18) 
D C 
V^ + E^ Y ~ T E 
D D c c 
D and Idc 
^D * ""D "^'C 
In summary, s ignif icant cor re la t ions found in t he Pa t chawar r a Formation 
if it is cons idered in two sec t ions , a r e : 
i) v i t r in i te plus exini te DOM cor re l a t e s with (a) v i t r i n i t e p lus 
iner t in i te ( remaining) DOM 
exinite in the coal and (b) v i t r in i te p lus exin i te in coal 
ine r t in i t e ( remain ing) in coal 
ii) v i t r in i te plus exini te DOM cor re l a t e s nega t ive ly with 
iner t in i te ( remaining) DOM 
ine r tode t r in i t e in coal 
v i t r in i te p lus exini te in coal 
In the section of the Pa tchawarra Formation u p to and inc lud ing the 
-117-
Malabine seam: 
i n e r t o d e t r i n i t e DOM cor re l a t e s with ine r t in i t e ( remaining) in coal , 
v i t r in i t e + exini te DOM 
and in t he sect ion above the Malabine seam 
i n e r t o d e t r i n i t e DOM cor re l a t e s with i ne r tode t r in i t e in coal 
v i t r in i t e p lus exin i te DOM 
i n e r t o d e t r i n i t e DOM cor re l a t e s with i ne r tode t r in i t e in coal 
v i t r in i t e p lus exin i te DOM vi t r in i te p lus exini te in coal 
i ne r t ode t r i n i t e DOM cor re l a t e s with ine r tode t r in i t e in coaj_ 
v i t r in i t e p lus ex indi te DOM iner t in i t e ( remaining) in coal 
For the Pa tchawar ra Formation as a whole, the v i t r in i te p lus exini te 
conten t of t he coal , is posi t ively cor re la ted with the conten t of these 
macerals in DOM. Also the ra t ios of i ne r tode t r i n i t e to v i t r in i te p lus 
exini te in the coal is nega t ive ly cor re la ted with the ra t io of v i t r in i t e 
plus exini te to ine r t in i t e ( remaining) in the DOM. 
Below the Malabine seam, the more iner t in i te ( remaining) in the coal , 
the h i g h e r t he p ropor t ion of i ne r tode t r in i t e to v i t r in i te p lus exini te in 
the DOM. 
Above the Malabine seam, the more ine r tode t r in i t e in the coal , the more 
i ne r tode t r i n i t e compared with v i t r in i te plus exini te in the DOM; the 
more i n e r t o d e t r i n i t e in the coal compared with iner t in i te ( r ema in ing ) , 
the more i n e r t o d e t r i n i t e compared with v i t r in i te p lus exini te in the DOM. 
A simplication of t he above would seem to be tha t as v i t r in i te p lus 
exini te i n c r e a s e s in coa ls , the v i t r in i te p lus exini te in the assoc ia ted 
DOM i n c r e a s e s . As ine r t i n i t e s inc rease in coals , v i t r in i te p lus exin i te 
in assoc ia ted DOM d e c r e a s e s . 
Vi t r in i te is the major component of ' v i t r in i te p lus exin i te ' in Mudrangie 1 
Vi t r in i te DOM is most likely to be found associa ted with coals 
conta in ing re la t ive ly g r e a t e r p ropor t ions of v i t r i n i t e . 
- H i 
5 ( iv) Resul t s for Tindilpie I 
The data from Tindilpie 1 a r e voluminous, bu t even so , only the Patch-
awar ra Formation has yielded sufficient n u m b e r s of r e s u l t s for 
s ta t is t ical t e s t i n g . 
Resul t s for the Pa tchawar ra Formation a re given in Tables 5,19 to 5.21. 
The re la t ionsh ips from Table 5.19 are shown on F ig . 5 . 1 . Signif icant 
cor re la t ions a r e : 
1. E^ co r re l a t e s with V (Table 5.19) 
c 
" " E 
c 
" " I (nega t ive ly ) 
" " V-̂ C 
" " D+I (nega t ive ly ) 
" " V^ (nega t ive ly ) 
c 
" " V+C (nega t ive ly ) 























































c (nega t ive ly ) 
I c 
V+C (nega t ive ly ) 
D+I 
-119-
18, I co r re l a t e s with In (nega t ive ly ) 
19. V " 
c 
20. V c 













30, D+I " 























































(nega t ive ly ) 
(nega t ive ly ) 
(nega t ive ly ) 
(nega t ive ly ) 



















































All of t h e s e c o r r e l a t i o n s may n o t a p p l y in all p a r t s of t h e P a t c h a w a r r a 
F o r m a t i o n , a s , fo r e x a m p l e , t h e l o w e r s e c t i o n w h e r e e x i n i t e o c c u r s in 
on ly a few s a m p l e s . 
T h e t h r e e c y c l e s d e l i n e a t e d fo r t h e P a t c h a w a r r a F o r m a t i o n w e r e t e s t e d 
s e p a r a t e l y . R e s u l t s for c y c l e o n e , t h e l o w e s t p a r t of t h e P a t c h a w a r r a 
F o r m a t i o n , g a v e no s i g n i f i c a n t c o r r e l a t i o n s ( T a b l e s 5 ,22 t o 5 , 2 4 ) , Nor 
d id t h e s e c o n d c y c l e ( T a b l e s 5 ,25 t o 5 , 2 7 ) , 
T h i r d c y c l e r e s u l t s ( a b o v e t h e Malab ine s e a m ) a r e g i v e n in T a b l e s 5 ,28 
to 5 , 3 0 , T h e r e l a t i o n s h i p f o u n d in T a b l e 5 .28 a r e s h o w n on F i g . 5 , 2 , 
T h e s i g n i f i c a n t c o r r e l a t i o n s a r e : 
1. E^ c o r r e l a t e s wi th V ( T a b l e 5 ,28 ) 
2 , E ^ " " E 
D c 
3 . Ej^ " " I ( n e g a t i v e l y ) 
•I- E ^ " " V+C 
- 1 2 1 -






1 1 . 
12 . 
1 3 . 
14 . 






2 1 . 
2 2 . 



























































D+I ( n e g a t i v e l y ) 














I n * 
D+I 
V ( n e g a t i v e l y ) 
I 
c 
E ( n e g a t i v e l y ) 
I 
c 
V+C ( n e g a t i v e l y ) 
D+I 














2 4 . In c o r r e l a t e s wi th ^ n * 
2 5 , In 
26 , D+I 
27 , D+I 

































E D * 
'D 
E (nega t ive ly ) 
I D 
E (nega t ive ly ) 
I D 




















II M I n 
D+I 
* cor re la t ions not occu r r ing in the Pa tchawar ra Formation as a whole . 
Most of the cor re la t ions a r e those found for the Pa tchawar ra Formation 
as a whole. As no cor re la t ions were found for cycles one and two, the 
Pa tchawarra Formation sequence is swamped by the cycle t h r e e 
co r r e l a t i ons , 
- 1 2 3 -
Exini te DOM is cons ide red to be a good source for h y d r o c a r b o n s 
(Tisso t et a l , , 1974), so i t s r e la t ionsh ips with associa ted coals a r e of 
t he most i n t e r e s t . Exinite DOM (E ) is co r re l a t ed with many coal 
macerals and microl i thotypes and ra t ios of t h e s e . In e s s e n c e , the basic 
pos i t ive cor re la t ions a r e : 
1. exini te DOM with v i t r in i t e in coal 
2. " " " exini te in coal 
3 . " " " v i t r i t e p lus c lar i te in coal 
4. ' " " " in te rmedia tes in coal 
Negat ive cor re la t ions a r e : 
exini te DOM with ine r t in i t e in coal 
exini te DOM with d u r i t e p lus ine r t i t e in coal . 
The remaining cor re la t ions involve ra t ios and are more or less obvious 
from the above c o r r e l a t i o n s . 
Summarizing the a b o v e , exini te DOM inc reases with an inc rease in 
v i t r in i te ,ex in i te , v i t r i t e p lus c l a r i t e , and in te rmedia tes in the associa ted 
coa ls . The amount of exini te DOM dec rease s with an inc rease of 
ine r t in i t e and d u r i t e p lus i n e r t i t e , in t he associa ted coals . With an 
inc rease in the v i t r i t e p lus c lar i te c o n t e n t , the ra t io of exini te DOM to 
v i t r in i te DOM i n c r e a s e s . 
The o t h e r DOM maceral of i n t e r e s t as a source for h y d r o c a r b o n s is 
v i t r i n i t e , cons ide red by Tissot et a l . , (1974) as a source of gaseous 
h y d r o c a r b o n s . Corre la t ions involving v i t r in i te DOM a r e : the ra t io of 
v i t r in i te DOM to ine r t in i t e DOM inc reases with an inc rease in the 
v i t r i n i t e , in te rmedia tes and ra t io of in te rmedia tes to d u r i t e p lus ine r t i t e 
in the assoc ia ted coa ls , and dec r ea se s with an inc rease in d u r i t e p lus 
i n e r t i t e . 
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DURITE + INERTITE 
positive correlations 
— negative correlations 
ig. 5.1 Correlations found for the Patchawarra Formation in TiniJilpie 1 well 
between dispersed organic matter and macerals and microlithotypes 
in associated coals. 
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^Inertinite Durite + Inertite 
Vitrinite 
Inertinite 
Inertinite Durite + Inertite 
Hg. 5.2 Correlations found for the third cycle of the Patchawarra Formation 
in Tindilpie 1 well between dispersed organic matter and macerals and 
microlithotypes of associated coals. 
-126-
Thus an increase in the vitrinite content of associated coals is corre-
lated with an increase in both vitrinite DOM and exinite DOM, but only 
the exinite DOM has been correlated with vitrite plus clarite in 
associated coals. An increase in the ratio of intermediates to durite 
plus inertite is correlated with an increase in exinite DOM and vitrinite 
DOM. Both vitrinite DOM and exinite DOM decrease with an increase m 
durite plus inertite in associated coals. 
5 (V ) Conclusions 
between single macerals 
In Mudrangie 1 well no correlations /were found between DOM and 
associated coals in the Patchawarra Formation as. a whole, nor in the 
Patchawarra sequence consisting of the Malabine seam and below. ( = 
most of Stage 3'). In the sequence above the Malabine seam (= upper 
Stage 3'; Lower Stage 4, Upper Stage 4') vitrinite DOM is significantly 
correlated with vitrinite in the associated coal. 
With the macerals grouped as vitrinite plus exinite, inertodetrinite and 
remaining inertinites (micrinite, macrinite, semifusinite, fusinite), 
correlations found for the Patchawarra Formation in Mudrangie 1 are: 
vitrinite DOM + exinite DOM -̂ i -̂  • -̂  , . . . 
••—: •• —•—:- TTTTTii With Vitrinite plus cxinite m coal, and 
remaining inertinites DOM ^ 
negatively with the ratio of inertodetrinite in coal to vitrinite plus 
exinite in coal. 
For the Patchawarra sequence below the Malabine seam, the only 
correlation is between remaining inertinites in coal and the ratio of 
inertodetrinite DOM to vitrinite DOM plus exinite DOM. 
In the sequence above the Malabine seam, correlations involve the ratio 
of inertodetrinite DOM to vitrinite DOM plus exinite DOM with inertode-
trinite in coal. The more inertodetrinite in coal, the more inertodetri-
nite DO,M. 
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As v e r y lit t le exin i te is p r e s e n t in t he Mudrangie 1 samples , t he 
associat ions which have emerged a r e t ha t v i t r in i t e DOM inc rea se s as 
v i t r in i te i nc r ea se s in the associa ted coa ls , and v i t r in i te DOM d e c r e a s e s 
with an inc rease in ine r t in i t e in assoc ia ted coa ls . 
Many cor re la t ions were found for t he Pa tchawar ra Formation in Tindilpie 1 
When the 3 cycles in t he Pa t chawar ra Formation were t e s t ed 
sepa ta t e ly , cycle one (- lower Stage 3') and cycle two (- middle Stage 
3') gave no c o r r e l a t i o n s . The b u l k of the cor re la t ions for t he Pa t cha -
warra Formation as a whole a re de r ived from the cor re la t ions in cycle 
t h r e e (- u p p e r S tage 3 ' , Lower Stage 4, Upper Stage 4 ' ) . 
The essence of the cor re la t ions in cycle t h r e e is tha t an inc rease in t he 
vi t r in i te conten t of assoc ia ted coals gives an inc rease in v i t r in i te DOM 
and exini te DOM. Exinite DOM is also cor re la ted with v i t r i t e p lus 
clari te in assoc ia ted coa ls . 
Exinite DOM and v i t r in i t e DOM and cor re l a t ed with the ra t io of i n t e r -
mediates to d u r i t e p lus i n e r t i t e . A nega t ive associat ion is found between 
dur i t e plus ine r t i t e and both v i t r in i te DOM and exini te DOM. 
The above r e s u l t s s u p p o r t the f indings for the Fly Lake - Brolga a r e a , 
tha t exini te DOM is assoc ia ted with the coals h i g h e r in v i t r i t e plus 
c la r i t e . As be fo re , t he re la t ionsh ip between v i t r in i t e DOM and i n t e r -
mediates is not so simple, bu t t he s ta t i s t ica l f indings s u p p o r t r a t h e r 
than d i sag ree with the re la t ionsh ip p roposed ea r l i e r . 
The bulk of the rel iable r e s u l t s a r e from the Pa tchawar ra Formation with 
too few cor re la t ions from the o the r formations to p rov ide a bas i s for 
p r e d i c t i o n s . F ind ings on v i t r in i t e DOM and exini te DOM from u p p e r 
Stage 3 ' , Lower Stage 4 and Upper S tage 4' a re t he only meaningful o n e s . 
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The associat ion of exini te DOM with v i t r i t e p lus c la r i te r i ch coals h a s 
been confirmed for the Pa t chawar r a Formation in two a r e a s of t he Patch-
awarra T r o u g h . 
Suppor t for the corre la t ion found above has been s o u g h t by s t u d y i n g 
the coals and DOM in the Permian Ped i rka Basin to t h e west of t h e 
Cooper Bas in , and the Tr iass ic Simpson Deser t and J u r a s s i c - C r e t a c e o u s 





























































































































































































































TABLE 5.1 Correlations between DOM macerals (4,5,6) 
and coal macerals (1,2,3) and microlithotypes (7,8,9) 
for the Patchawarra Formation, Mudrangie 1. 
V 7 = V+C 
E^ 8 = In 
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0 . 1 2 3 
0 . 1 3 2 
0 . 1 2 4 
0 . 1 4 1 
0 . 1 6 0 
0 . 1 4 1 
0 , 1 7 5 
0 . 173 
0 . 1 7 3 
0 . 1 3 6 
0 . 146 
0 . 1 3 6 





2 0 4 
1 6 7 
182 
1 8 0 
0 . 1 8 0 
0 . 4 7 2 
0 . 5 2 5 
0 . 4 7 3 
0 . 4 8 7 
0 . 7 0 5 
0 . 4 8 9 
3 6 . 0 0 0 
3 6 . 0 0 0 
3 6 . 0 0 0 
7 . 9 0 9 
2 . 0 0 5 
- 7 . 5 1 2 
1 . 7 0 1 
1 . 2 3 3 
- 1 . 6 5 8 
4 . 2 5 9 
2 . 6 1 7 
- 4 . 2 4 5 
2 . 3 1 3 
6 , 4 2 8 
3 . 2 1 7 
0 . 3 S 9 
1 . 5 2 7 
- 0 . 6 7 6 
1 . 5 5 2 
2 . 6 0 6 
- 2 . 3 4 0 
0 . 2 6 0 
. 0 . 5 8 5 
- 0 . 5 0 7 
- 0 . 0 2 3 
1 . 3 1 3 
- 0 . 2 7 0 
-'- 0 . 0 0 0 
" 0 . 0 0 0 











0 - 7 
0 . 0 2 5 
- 0 . 2 5 7 
0 . 9 9 6 
0 . 132 
- 0 , 9 4 0 
0 , T'.^.'x 




C'. j. 3 9 
0. 158 




7 . 152 
0.83 b 




One or more variables = 0 
- 1 3 1 -




















































































































































































- 0 . 1 4 7 
0 . 1 7 7 
0 . 2 8 8 
- 0 . 2 7 9 
0 . 1 2 8 
0 . 9 9 3 
- 0 . 2 4 7 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 5 5 0 
0 . 0 5 8 
0 . 5 1 8 
0 . 2 2 0 
0 . 0 0 0 
0 . 2 2 0 
0 . 7 3 5 
0 . 0 5 2 
0 . 3 9 9 
0 . 8 1 5 
0 . 2 6 1 
0 . 8 1 1 
0 . 1 8 3 
0 . 0 0 0 
0 . 1 8 3 
0 . 9 0 7 
0 . 4 3 3 
0 . 7 7 8 
0 . 6 5 6 
0 . 3 7 8 
0 . 7 1 8 
0 . 1 4 7 
0 . 0 0 0 
0 . 1 4 7 
0 . 5 5 0 
0 . 7 8 7 
0 . 8 6 9 
0 . 2 3 5 
0 . 5 0 5 
0 . 5 6 9 
0 . 5 0 8 
0 . 5 1 9 
0 . 7 9 3 
0 . 5 2 1 
5 5 . 0 0 0 
5 5 . 0 0 0 
5 5 . 0 0 0 
0 . 174 
0 . 1 8 5 
0 . 1 7 5 
0 . 2 3 5 
0 . 2 3 5 
0 . 1 7 4 
0 . 1 7 3 
0 . 1 7 3 
0 . 1 7 4 
0 . 1 8 5 
0 . 1 7 5 
0 . 2 3 5 
0 . 2 3 5 
0 . 1 7 4 
0 . 1 7 3 
0 . 1 7 3 
0 . 1 7 4 
0 . 1 8 5 
0 . 1 7 5 
0 . 2 3 5 
0 . 2 3 5 
0 . 1 7 4 
0 . 173 
0 . 1 7 3 
- 0 . 6 2 4 
0 . 3 5 1 
0 . 5 0 6 
- 0 . 5 5 1 




0 . 0 0 0 
0 . 0 0 0 
- 3 . 1 5 3 
- 0 . 3 1 3 






4 . 6 7 2 
1 . 4 1 1 
-4 .640 
0 . 7 8 1 
-0 .781 
5 . 2 0 7 
2 . 5 0 2 
-4.493 
3 . 7 6 1 
2 . 0 3 8 
-4 .108 
0 . 6 2 5 
- 0 . 6 2 5 
3 .154 
4 . 5 4 9 
•5 .021 
TABLE 5.2 (continued) 
Correlations between ratios of macerals and 
microlithotypes in DOM and coal to macerals and 
microlithotypes in DOM and coal, Patchawarra 
Formation, Mudrangie 1. 
-132-
nob; tsu sd 











































































































































































































































































































v ^ *• / ^-,' ^ ' 
TABLE 5.3 Correlations of ratios of macerals and 
microlithotypes for coals and DOM, Patchawarra 








































































































































































































TABLE 5.4 Correlations of DOM macerals with coal 
macerals and microlithotypes, Patchawarra Formation, 
Malabine seam and below, Mudrangie 1. 
-134-





















































0 . 3 2 8 
0 . 3 9 5 
0 . 3 3 2 
0 . 5 7 1 
1 . 0 2 3 
0 . 3 6 8 
• 0 . 2 2 5 
2 . 4 3 9 
• 0 , 2 2 5 
- 0 . 0 5 5 
0 . 2 6 5 
-0 . 1 9 3 
















































































































































































1 6 8 
1 8 6 
169 
1 9 5 
0 . 0 4 5 
0 . 9 8 6 
- 0 . 1 8 2 
- 0 . 0 8 4 
0 . 2 7 7 
- 0 . 0 4 2 
• 0 . 0 6 8 
- 0 . 1 6 6 
0 . 0 6 5 
0 . 2 1 2 
0 . 2 9 0 
- 0 . 2 6 0 
0 . 0 0 0 
0 . 9 7 8 
- 0 . 2 6 1 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0.144 
0 . 070 
0. 155 




0 < 2 0 0 
o o c -0 . 2 2 
0 . 1 9 4 
0 . 3 4 1 
0 . 4 2 1 
0 . 3 4 5 
0 . 5 9 3 
1 . 109 
0 . 5 9 1 
1 . 1 0 7 
1 . 4 8 8 
1 . 1 0 7 
1 . 1 2 1 
2 . 0 3 5 
1 . 1 1 4 
6 . 0 0 0 
6 . 0 0 0 






5 . 8 1 1 
0 . 3 2 6 
- 5 . 5 4 7 
0 . 6 9 5 
1 . 1 8 9 
- 0 . 5 4 6 
0 . 132 
2 . 3 4 1 
- 0 . 5 2 7 
- 0 . 1 4 2 
0 . 2 5 0 
• 0 . 0 7 1 
0 . 1 9 2 
0 . 1 9 5 
• 0 . 2 3 5 
0 . 0 0 0 
0 . 4 8 1 
- 0 . 2 3 5 
0 , 0 0 0 
0 . 0 0 0 






-4 . 621 
TABLE 5.5 
-135-








































































































































































0 . 2 4 4 
0 . 2 4 5 
• 0 , 3 2 1 
0 . 1 1 4 
0 . 9 8 1 
• 0 . 3 2 2 
0 , 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 4 2 3 
0 . 2 4 3 
0 . 4 3 5 
- 0 . 8 0 0 
0 . 0 0 0 
0 . 8 0 0 
- 0 * 6 0 9 
0 . 0 8 5 
0 . 2 7 8 
0 . 8 1 7 
- 0 . 1 7 4 
- 0 . 8 9 9 
0.600 
0 . 0 0 0 
- 0 . 6 0 0 
0 . 9 5 7 
0 . 4 2 3 
• 0 . 7 7 8 
0 . 6 4 8 
- 0 . 2 4 3 
- 0 . 6 6 7 
0 . 4 0 0 
0 . 0 0 0 
- 0 . 4 0 0 
0 . 4 9 3 
0 . 8 7 3 
- 0 . 7 7 8 
1 .147 
1 . 6 4 1 
1 . 1 5 3 
1 . 1 6 4 
2 . 2 5 9 
1 . 1 5 8 
1 0 . 0 0 0 
1 0 . 0 0 0 
1 0 . 0 0 0 
0 . 2 1 3 
0 . 1 4 9 
- 0 . 2 7 8 
0 , 0 9 8 
0 . 4 3 4 
- 0 . 2 7 8 
>V-1 ,000 
'A-0 .000 
.V 0 . 0 0 0 
TABLE 5.5 (continued) 
Correlations between ratios of macerals and 
microlithotypes of coals and DOM with macerals 
and microlithotypes of coals and DOM, Patchawarra 
Formation, Malabine seam and below, Mudrangie 1, 
one or more variables 0 
-136-
nobs teu s d 
1 / 3 2 / 1 1 8 •0 .033 0 . 1 8 8 •0 . 1 7 3 
2 / 3 
2 / 3 
2 / 1 
1 / 3 
18 
19 
0 . 9 1 8 
0 . 0 8 2 
0 . 3 8 9 
0 . 3 4 1 
2 . 3 5 8 
0 . 2 4 1 
/ 4 
/ 4 
2 / 1 
1 / 3 




0 . 2 8 3 
0 .260 
0 . 2 9 0 
1 .406 





4 / 6 
4 / 6 
4 / 6 
4 / 6 
2 / 1 
1 / 3 
2 / 3 





- 0 . 0 1 6 
0 . 1 2 5 
- 0 . 0 7 0 





• 0 . 0 6 9 
0 . 6 4 4 
• 0 . 3 2 1 







2 / 1 
1 / 3 
2 / 3 
5 / 4 





0 . 2 3 6 
0 . 2 8 2 
0 . 2 4 5 
0 . 9 1 3 
0 . 1 3 3 
1.566 






0 . ], 4 9 
0.459 
0. 115 
8 / 7 2 
8 / 7 1 
8 / 7 2 







/ / / 
/ 
1 











0 . 2 6 1 
- 0 . 3 8 9 
0 . 1 9 6 
0 . 0 0 0 
- 0 . 8 0 0 











7 / 9 


















- 0 . 2 6 1 
0 . 7 7 8 
- 0 . 0 6 5 
0 . 0 0 0 
0 . 6 0 0 
0 . 0 0 0 























































• 0 . 2 6 1 
0 . 6 6 7 
• 0 . 1 9 6 
0 . 0 0 0 
0 . 4 0 0 
0.. 0 0 0 
- 0 . 0 56 
' J » ,..1 vJ (.D 
TABLE 5.6 Correlations of ratios of macerals 
and microlithotypes of coals and DOM, Patchawarra 

































































































































































































Correlations of DOM macerals with coal 
macerals and microlithotypes, Patchawarra 
Formation, above Malabine seam, Mudrangie 1. 
'V significant correlation 
-138-
nobs t a u s d 
2 / 1 
2 / 1 
2 / 1 
2 / 1 
2 / 1 
2 / 1 
2 / 1 
2 / 1 
2 / 1 
1 / 3 
1 / 3 
1 / 3 
1 / 3 
1 / 3 
1 / 3 
1 / 3 
1 / 3 
1 / 3 
2 / 3 
2 / 3 
2 / 3 
2 / 3 
2 / 3 
2 / 3 
2 / 3 
2 / 3 
2 / 3 
5 / 4 
5 / 4 
5 / 4 
5 / 4 
5 / 4 
5 / 4 
5 / 4 
5 / 4 
5 / 4 
4 / 6 
4 / 6 
4 / 6 
4 / 6 
-': / 6 



















































































1 ' ' ' 
J. ,-' 
- 0 . 1 0 0 
0 . 8 0 3 
- 0 . 1 0 0 
- 0 . 1 1 0 
0 . 1 9 0 
0 . 0 9 3 
- 0 . 2 2 2 
0 . 5 0 0 
- 0 . 2 2 2 
0 . 9 5 0 
0 . 2 5 4 
- 0 . 8 6 2 
0 . 3 0 9 
- 0 . 0 2 3 
- 0 . 2 9 4 
0 . 6 6 7 
0 . 167 
- 0 . 5 5 6 
0 . 4 2 0 
0 . 8 3 5 
-0.619 
0 . 1 2 7 
0 . 164 
- 0 . 1 1 0 
0 . 1 6 7 
0 . 6 6 7 
- 0 . 5 0 0 
- 0 . 0 5 4 
0 , 1 5 7 
- 0 . 1 0 9 
- 0 , 0 4 6 
0 . 9 2 5 
0 . 0 2 3 
0.000 
0 . 0 0 0 
0 . 0 0 0 
0 . 3 4 5 
0 . 0 6 2 
- 0 . 2 5 7 
1 . 0 0 0 
0 , 1 0 i 
- 0 , 9 9 2 
0 . 2 0 2 
0 . 2 1 4 
0 . 2 0 2 
0 . 2 3 5 
0 . 2 5 8 
0 . 2 3 7 
0 . 2 0 2 
0 . 2 1 3 
0 . 2 0 2 
0 . 2 3 4 
0 . 2 5 7 
0 , 2 3 5 
0 . 2 0 2 
0 . 2 1 3 
0 . 2 0 2 
0 . 2 3 4 
0 . 2 5 7 
0 . 2 3 5 
0 . 4 4 4 
0 . 4 9 5 
0 , 4 4 4 
0 . 4 7 7 
0 . 5 8 6 
0 . 4 8 1 
1 0 . 0 0 0 
1 0 . 0 0 0 
1 0 , 0 0 0 
0 . 2 3 4 
0 . 2 4 9 
0 , 2 3 5 
0 . 2 2 1 
(1 , 2 4 5 
O , 2' 2'"' 
- 0 . 4 9 4 
3 . 7 5 5 
- 0 . 4 9 4 
- 0 . 4 6 8 
0 . 7 3 3 
0 . 3 9 1 
4 . 7 1 5 
1 , 1 9 3 
- 4 . 2 7 7 
1 . 3 2 3 
- 0 . 0 9 1 
- 1 . 2 4 9 
2 . 0 8 3 
3 . 9 2 1 
- 3 . 0 7 0 
0 . 5 4 5 
0 . 6 4 0 
- 0 . 4 6 9 
- 0 . 1 2 2 
0 . 3 1 6 
- 0 . 2 4 5 
- 0 . 0 9 7 
1 . 5 8 0 
0 . 0 4 9 
+ 0 . 0 0 0 
+ 0 . 0 0 0 
+ 0 . 0 0 0 
1 . 4 7 9 
0 . 2 4 8 
- 1 . 0 9 3 
4 . 5 2 6 
0 . 4 1 3 
-'•• . 4 1 - H 
-0 , -
TABLE 5.8 
One or rriore v a r i a b l e s = 0 
•139-
4 / 6 0.467 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / ^ 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 






































































0 . 0 0 0 
0 , 1 3 1 
- 0 . 0 7 0 
0 . 1 2 0 
0 . 9 8 7 
- 0 . 1 4 1 
0 . 0 0 0 
0 . 0 0 0 
0.000 
- 0 . 4 7 9 
0 . 1 5 5 
0 . 4 4 4 
0 . 3 3 3 
0 . 0 0 0 
- 0 . 3 3 3 
- 0 . 7 7 8 
0 . 2 7 8 
0 . 2 2 2 
0 . 7 6 1 
O.'PV} 
- 0 . 7 2 2 
- 0 . 3 3 3 
0 . 0 0 0 
0 . 3 3 3 
0 , 7 2 2 
0 . 2 2 2 
- 0 , 7 2 2 
0 . 4 7 9 
0 . 5 8 8 
- 0 . 6 1 1 
- 0 . 3 3 3 
0 . 0 0 0 
0 . 3 3 3 
0 . 2 7 8 
0.667 
- 0 . 8 3 3 
0 . 4 7 7 
0 , 5 2 8 
0 . 4 8 1 
0 . 5 0 8 
0 . 6 4 7 
0 . 5 1 1 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
0 . 0 0 0 
0 . 2 4 8 
- 0 . 1 4 6 
0 . 2 3 6 
1 . 5 2 4 
- 0 . 2 7 6 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
TABLE 5.8 (continued) 
Correlations between ratios of macerals and 
microlithotypes of coals and DOM and macerals 
microlithotypes in coals and DOM, Patchawarra 
Formation, above Malabine seam, Mudrangie 1. 
and 
- 1 4 0 -
nob! t a u s d 
1 / 3 2 / 1 14 • 0 . 0 4 4 0 . 2 0 2 













































































































































































































































































. 5 5 d 
0 . 2 0 2 
0 . 2 0 1 
0 . 4 4 9 
0 . 4 4 4 
0 . 4 4 4 
0.235 
0.234 







2 . 4 1 2 
2 . 3 5 4 
0 . 4 2 9 
0 . 000 
0 . 367 
- 0 . 4 6 9 
1 . 3 2 3 
0 . 5 4 5 
• 0 . 1 8 2 
0 . 3 4 0 
- 0 . 0 9 7 
0 . 2 9 1 
1 . 5 2 7 
0 . 2 3 6 
TABLE 5.9 
Correlations of ratios of riiacerals and micro-
lithotypes of coals and DOM, Patchawarra Formation 






























































































































































































































TABLE 5,10 Correlations between DOM macerals 
(4,5,6) and coal macerals (1,2,3) and micro-












7 = V+C 
8 = In 
9 = D+I 
•142-

























































































































































0 ' 1 2 
0 . 8 2 2 
- 0 . 4 3 1 
- 0 . 4 9 0 
0 , 2 2 9 
- 0 , 0 7 1 
- 0 . 1 1 5 
0 . 7 4 8 
0 . 4 8 5 
- 0 . 7 7 8 
• 0 . 2 0 8 
0 . 6 0 6 
- O . 5 0 5 
- 0 . 1 3 8 
0 . 1 8 9 
0 . 0 3 7 
• 0 . 1 1 3 
- 0 . 0 9 2 
0 . 1 1 1 
0 . 2 4 1 
0 . 1 9 6 
0 , 2 0 6 
0 , 8 7 4 
0 , 4 8 3 
0 , 0 0 0 
0 , 2 7 0 
0 . 2 0 0 





























0 . 174 
0. 173 
0. 173 
0 . 1 4 7 
0 . 1 4 8 
0 . 1 4 8 
0 . 1 4 4 
0 , 1 4 4 
0 . 1 4 4 
0 . 2 5 0 
0 . 2 5 1 
























































































- 0 . 2 1 6 
• 0 . 1 5 0 
0 . 5 4 1 
0 . 0 6 3 
•0 . 4 9 8 
0 . 3 5 7 
- 0 . 1 4 3 





-1 . 4 0 8 
- 0 . 9 8 1 
J^ 4 V> J j ^t 
0 . 4 2 3 
TABLE 5 . 1 1 





























































































































































































































































TABLE 5.11 (continued) 
Correlations between ratios of macerals and 
microlithotypes in DOM and coals to macerals and 
microlithotypes in coals and DOM, Patchawarra 
Formation, Mudrangie 1. 
- 1 4 4 -
n c) b s t a u s d 




































0 . 3 4 3 
- 0 . 0 2 0 
0 . 2 6 9 
- 0 . 1 7 0 
0 . 1 5 0 
0 . 1 2 7 
0 . 1 2 5 
0 . 1 5 0 
0 . 1 5 0 
0 . 1 5 0 
2 . 7 0 4 
- 0 . 1 6 2 
1 . 7 9 7 
- 1 . 1 3 6 
1 . 0 0 4 
4 / 6 
4 / 6 
2 / 1 
1 / 3 
':>^ 
O'? 
- 0 . 3 2 2 
0 . 3 6 4 
0 . 1 5 6 
0 . 1 5 5 
- 2 . 0 6 3 





































































































































































































- 0 . 0 0 9 





0 , 385 
0 , 4 7 7 
- 0 , 5 1 6 
0 , 1 3 7 
0 , 2 0 0 
- 0 , 5 0 0 
- 0 . 1 4 3 
- 0 . 6 7 3 
0 . 8 4 3 
- 0 . 0 7 2 
- 0 . 2 8 9 
0 . 4 2 9 
- 0 . 0 7 1 
- 0 . 6 2 1 
- 0 . 6 8 6 
0 . 6 9 9 
- 0 . 1 3 7 
- 0 . 2 8 9 
0 , 0 7 1 
- 0 , 4 2 9 
-0<. 2 6 8 
0 . 6 4 7 
0 . 1 5 6 















0 . 1 7 3 
0 , 1 7 3 
0 , 1 7 3 










2 . 7 6 5 
- 2 . 9 9 2 
0 . 7 9 5 
0 . 8 0 5 
- 3 . 9 0 1 
4 . 8 8 6 
- 0 . 4 1 7 
• 1 . 1 6 3 
- 3 . 5 9 8 
3 . 9 7 7 
4 . 0 5 3 
- 0 . 7 9 5 
- 1 . 1 6 3 
-1 i;r ir 7 
.1 . -J^i Cl 
3 . 7 5 0 
TABLE 5.12 Correlations between ratios of macerals 
and microlithotypes in coals and DOM, Patchawarra 












































































































































































- 2 , 8 4 7 
- 0 . 9 4 9 
- 2 . 2 1 2 
0 .942 
0 .447 
- 1 . 5 8 9 
- 0 . 2 9 7 
0 .099 
0 .347 
- 1 . 6 8 5 





























- 0 , 6 4 8 
TABLE 5.13 Correlations between DOM macerals 
(4,5,6) and coal macerals (1,2,3) and micro-
lithotypes (7,8,9) for the Patchawarra Formation, 
Malabine seam and below, Mudrangie 1. 
-146-




















































































































































































































































































































































































































































































































- 0 , 1 1 6 
- 0 , 1 0 6 
- 0 . 0 7 7 
0 ,752 
- 0 . 9 6 1 
0 , 0 0 0 
- 0 , 4 0 0 








































TABLE 5.14 (continued) 
Correlations between ratios of macerals and 
microlithotypes in coals and DOM and macerals 
and microlithotypes in coals and DOM, Patchawarra 
Formation, Malabine seam and below, Mudrangie 1. 
-148-
nobs tau sd 













































































































































































































































































































1 . 259 
1.316 
1 . 259 
2.638 
TABLE 5.15 Correlations of ratios of macerals and 
microlithotypes in coals and DOM, Patchawarra 




































































































































































1 = V + 
2 = iS 
3 = RI^ 
c 
4 = V^ + 
6 = RI^ 
7 = V+C 
8 = In 





















TABLE 5.16 Correlations between DOM macerals 
(4,5,6) and coal macerals (1,2,3) and microli-
thotypes ( 7, 8, 9) , Patchawarra Formation above 
Malabine seam, Mudrangie 1. 
-150-














































































































































































































































































4 / 6 0,333 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 










































































- 0 , 4 2 9 
0 ,255 
0 ,357 
- 0 , 1 1 1 
0 ,444 
- 0 , 8 7 3 
- 0 . 3 3 3 
- 1 , 0 0 0 
1 .000 
- 0 , 4 4 4 
0 ,457 
- 0 . 1 4 1 
0 ,333 
- 0 , 4 6 7 
0 ,000 




- 0 , 4 0 0 
- 0 , 1 9 7 





- 0 , 7 2 2 
0 , 6 1 1 
- 0 , 2 8 6 
- 0 , 3 1 0 





- 0 . 8 3 3 
TABLE 5.17 (continued) 
Correlation of ratios of maceral and microlithotypes 
in coals and DOM and macerals and microlithotypes in 
coals and DOM, Patchawarra Formation above Malabine 
seam, Mudrangie 1. 
•152-
nobs tau s d 
1 / 3 2 / 1 14 - 0 . 5 6 0 0.201 - 2 . 7 9 2 
2 / 3 
2 / 3 
2 / 1 









/ 4 2 / 1 10 0 .511 0 . 2 4 8 2 . 0 5 7 
5 / 4 
5 / 4 
4 / 6 
4 / 6 
4 / 6 
4 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
b / 9 
e / 9 
S / 9 

































































































- 0 . 2 0 0 
0 . 5 1 1 
- 0 . 6 4 3 
0 . 4 2 9 
- 0 . 4 2 9 
- 0 . 8 8 9 
0 .357 
- 0 . 5 7 1 
0 .000 
0 . 1 1 1 
0 .000 
0 . 3 8 9 
- 0 . 2 2 2 
0 . 2 2 2 
- 0 . 2 0 0 
- 1 . 0 0 0 
- 0 , 3 3 3 
- 0 . 4 4 4 
0 .722 
- 0 . 0 5 6 
0 . 0 0 0 
0 . 3 3 3 
- 0 . 3 3 3 
- 0 . 5 0 0 
- 0 . 4 4 4 
0 .722 
0 ,056 
0 . 0 0 0 
— 11 Z~l ~x 
•J • \->y^ \.> 
- 1 . 0 0 0 
- 0 . 0 5 6 
0 .556 
0 .248 
0 . 2 4 8 
- 0 . 8 0 5 
2 .057 
TABLE 5.18 Correlations of ratios of macerals and 
microlithotypes in coals and DOM, Patchawarra 






























































































































































































0 . 1 3 5 
0 . 1 4 0 
0 . 1 3 4 
0 . 1 3 4 


















TABLE 5.19 Correlation of DOM macerals (4,5,6) 
with coal macerals (1,2,3) and microlithotypes 













7 - V+C 
8 = In 
9 = D+I 
significant correlation 
• 1 5 4 -













































































































0 . 1 3 5 
0 . 8 3 5 
- 0 . 2 3 6 
- 0 . 1 6 9 
0 . 4 0 4 
- 0 . 0 5 5 
0 . 3 1 5 
0 . 0 8 9 
- 0 . 2 4 3 
0 . 9 6 0 
0 . 4 2 6 
- 0 . 9 5 4 
0 . 0 7 7 
0 . 5 8 4 
- 0 . 5 0 1 
0 . 7 8 2 
0 . 2 8 0 
- 0 . 6 9 5 
0 . 4 9 4 
0 . 9 1 5 
- 0 . 5 9 2 
- 0 . 0 4 4 
0 . 5 4 4 
- 0 . 2 6 7 
0 . 5 9 9 
0 . 2 0 0 
- 0 . 4 8 9 
0 . 1 1 9 
0 . 1 2 4 
0 . 1 1 8 
0 . 1 1 9 
0 . 1 2 7 
0 . 1 1 9 
0 . 1 3 3 
0 . 1 3 4 
0 . 1 3 3 
0 . 1 1 8 
0 . 1 2 3 
0 . 1 1 7 
0 . 1 1 8 
0 . 1 2 6 
0 . 1 1 8 
0 . 1 3 3 
0 . 134 
0 . 1 3 3 
0 . 1 1 9 
0 . 124 
0 , 1 1 8 
0 , 119 
0 , 127 
0 , 1 1 8 
0 . 1 3 3 
0 . 1 3 4 
0 . 1 3 3 
1 . 1 3 4 
6 . 7 2 5 
- 1 . 9 9 2 
- 1 . 4 2 1 
3 , 1 7 6 
- 0 . 4 6 4 
2 . 3 6 8 
0 . 6 5 9 
- 1 . 8 2 4 
8 . 1 2 1 
3 . 4 5 6 
- 8 . 1 2 6 
0 . 6 5 5 
4 . 6 2 1 
- 4 . 2 5 6 
5 . 8 9 9 
2 . 0 9 0 
- 5 . 2 2 7 
4 . 1 5 3 
7 . 3 7 8 
- 5 . 0 0 8 
- 0 . 3 6 9 
4 . 2 7 4 
- 2 . 2 5 3 
4 , 5 1 0 
1 , 4 8 8 
- 3 . 6 6 7 
5 / 4 
5 / 4 







0 , 4 8 3 
0 , 4 9 7 
- 0 , 5 3 3 
0 . 1 6 3 
0 . 1 7 1 
0 . 1 6 2 
2 . 9 6 6 
2 . 9 0 6 
















- 0 . 2 8 9 
0 .889 
- 0 . 2 6 7 
0 . 5 1 1 
0 , 163 
0 . 1 7 9 
0 . 1 6 2 
0 . 1 9 0 
- 1 , 7 7 3 
4 , 9 6 7 
- 1 , 6 4 7 
2 , 6 8 4 
5 / 4 
5 / 4 
4 / 6 
4 / 6 










0 , 2 1 0 
- 0 . 3 9 7 
0 . 2 5 7 
0 . 0 0 0 
- 0 . 2 3 4 
0 , 1 9 3 
0 . 1 9 1 
0 , 1 1 8 
0 , 1 2 3 
0 . 1 1 & 
1 . 0 9 3 
- 2 , 0 7 8 
2 , 171 
0 , 0 0 0 


























0 . 8 0 6 
0 . 0 2 4 
- 0 . 7 0 2 
0 . 204 
0 . 1 8 4 
0 . 1 1 8 
0 . 1 2 6 
0 . 1 1 8 
0 . 1 3 3 
0 , 1 3 4 
6 , 8 1 2 
0 , 190 
- 5 , 9 6 1 
1 , 5 4 1 
1 , 3 7 5 
TABLE 5 .20 
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4 / 6 29 - 0 , 2 4 8 0 , 1 3 3 - 1 . 8 6 2 
/ 6 
/ 6 
5 / 6 









0 . 2 4 6 
0 , 1 6 3 
0 . 1 9 3 
0 , 1 9 1 
3 .557 
5 / 6 
5 / 6 
5 / 6 
5 / 6 





























































































































































































































Correlations of ratios of macerals and microlithotypes 
of coals and DOM with macerals and microlithotypes of 
coals and DOM, Patchawarra Formation, Tindilpie 1. 
significant correlation 
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nob< t a u s d 
1 / 3 2 / 1 3 6 0 , 1 8 5 0 . 1 1 8 1 . 5 7 0 
2 / 3 
2 / 3 
2 / 1 
1 / 3 
36 
36 
0 . 6 4 3 
0 . 5 4 0 
0 . 1 1 9 
0 . 1 1 8 
5 . 4 2 4 







2 / 1 
1 / 3 




0 . 3 9 1 
0 . 4 96 
0 . 4 8 9 
0 . 1 6 2 
0 . 1 6 1 
0 . 162 
2 . 4 0 9 
3 . 0 7 6 





























- 0 . 1 1 4 
0 . 2 4 4 
0 . 1 1 8 
0 . 1 1 7 
-0. 969 
2 . 0 8 5 
0 . 0 8 7 
- 0 . 0 8 1 
0 . 1 1 8 
0 . 1 2 5 
0 . 7 3 7 
• 0 . 6 4 3 
5 / 6 
5 / 6 
5 / 6 
2 / 1 
1 / 3 




0 , 399 
0 . 5 8 4 
0 , 5 3 3 
0 . 1 6 2 
0 . 1 6 1 
0 . 1 6 2 
2 . 4 5 4 
3 . 6 2 1 






















































































7 / 9 
7 / 9 
4 / 6 





- 0 . 2 0 3 
- 0 . 4 2 1 
- 0 . 3 6 2 
• 0 . 2 7 5 
- 0 . 1 1 6 
• 0 . 2 6 4 
0 . 3 0 0 
0 . 8 7 8 
0 . 6 1 7 
0 . 4 4 1 
0 ,252 
0 .48 7 
0 . 1 7 7 
0 . 161 
0 . 1 3 2 
0 . 1 3 2 
0 . 1 3 2 
0 . 1 4 1 
0 . 1 3 2 










4 . 8 3 3 
0 . 2 7 2 
- 1 . 5 4 0 
- 3 , 1 9 1 
- 2 . 7 4 2 
- 1 . 9 4 7 
- 0 . 8 8 3 
- 1 . 8 6 6 
2 . 2 7 2 
6 . 6 6 3 
4 . 6 7 5 
3 . 1 2 2 
1 . 9 1 5 
3 . 4 4 7 
29 - 0 . 4 6 1 0 . 1 3 1 - 3 . 5 0 8 
8 / 9 2 / 1 
8 / 9 1 / 3 
8 / 9 2 / 3 
8 / 9 5 / 4 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
4 / 6 
5 / 6 
8 / 7 































3 . 903 
TABLE 5.21 Correlations of ratios of macerals and 
microlithotypes of coals and DOM, Patchawarra 

















































































































- 0 . 3 5 8 
- 1 . 0 0 0 
0 . 3 5 8 
0 , 6 0 0 
- 0 . 3 5 8 
- 0 , 6 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 , 0 0 0 
- 0 , 6 0 0 
0 , 3 5 8 
0 , 6 0 0 
- 1 , 0 0 0 
0 , 0 0 0 
1 , 0 0 0 
- 0 , 5 4 8 
- 1 , 0 0 0 
0 , 6 6 7 
0 , 0 0 0 
- 0 , 6 6 7 
0 , 1 8 3 
0 , 4 0 0 
- 0 , 1 8 3 
0 , 5 4 8 
0 , 0 0 0 
- 0 , 5 4 8 
0 , 1 8 3 
- 0 . 6 6 7 
0 , 1 8 3 
0 . 6 6 7 
- 1 , 0 0 0 
0 . 0 0 0 
1 . 0 0 0 
- 0 . 6 6 7 
- 0 . 5 4 8 
s d 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 









I ^ c 
1 
^ 
0 , 0 0 0 
2 , 0 0 0 
0 . 0 0 0 
0 , 0 0 0 








Correlations between DOM macerals (4,5,6) and coal 
macerals (1,2,3) and microlithotypes (7,8,9) in the 
Patchawarra Formation, first cycle, Tindilpie 1. 
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- 0 . 4 1 4 
0 . 9 6 4 
0 . 4 1 4 
- 0 . 4 1 4 
0 . 0 0 0 
0 . 4 1 4 
- 0 . 6 6 7 
0 . 1 8 3 
0 . 3 3 3 
1 . 0 0 0 
- 0 . 3 5 8 
- 1 . 0 0 0 
0 . 6 0 0 
0 . 0 0 0 
- 0 . 6 0 0 
1 . 0 0 0 
0 . 1 8 3 
- 0 . 6 6 7 
- 0 . 2 7 6 
0 . 9 6 4 
0 . 2 7 6 
- 0 . 2 7 6 
O.OOO 
0 . 2 7 6 
- 0 . 3 3 3 
0 . 5 4 8 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 6 0 0 
- 0 . 3 5 8 
- 0 . 6 0 0 
1 . 0 0 0 
0 . 0 0 0 
- 1 . 0 0 0 
0 , 6 6 7 
0 , 5 4 8 
1 , 0 0 0 
1 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
6 , 0 0 0 
6 , 0 0 0 
6 , 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
0 . 0 0 0 
2 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
1 5 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
1 . 0 0 0 
0 . 0 0 0 
TABLE 5 . 2 3 
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0 . 0 0 0 
0 , 0 0 0 
0 , 0 0 0 
0 , 0 0 0 
0 . 0 0 0 
0 , 0 0 0 
0.000 
0 , 0 0 0 
0 , 0 0 0 
- 1 . 0 0 0 
0 , 5 4 8 
1 . 0 0 0 
• 0 . 6 6 7 
0.000 
0 . 6 6 7 
• 1 . 0 0 0 
0 . 1 8 3 
0 . 6 6 7 
1 . 0 0 0 
0 . 5 4 8 
1 . 0 0 0 
0 . 6 6 7 
0 . 0 0 0 
0 , 6 6 7 
1*000 
0 , 1 8 3 
0 , 6 6 7 
0 , 667 
0 , 1 8 3 
0 , 6 6 7 
1 , 0 0 0 
0 , 0 0 0 
1 . 0 0 0 
0 , 6 6 7 
0 . 5 4 8 
1 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 , 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
6 . 0 0 0 
6 . 0 0 0 
6 , 0 0 0 
0 , 0 0 0 
2 . 0 0 0 
0 , 0 0 0 
0 , 0 0 0 
1 5 , 0 0 0 
0 , 0 0 0 
0 , 0 0 0 
1 , 0 0 0 
0 , 0 0 0 
TABLE 5.23 (continued) 
Correlations of the ratios of macerals and microlith-
otypes of coals and DOM with macerals and microlithotypes 
of coals and DOM, Patchawarra Formation, first cycle, 
Tindilpie 1. 
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nob? t a u s d 
1 / 3 2 / 1 -0 .414 
2 / 3 
2 / 3 
5 / 4 
5 / 4 
5 / 4 
4 / 6 
4 / 6 
4 / 6 
4 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
















































































































































0 . 8 5 7 
- 0 . 2 7 6 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
- 0 . 4 1 4 
0 . 6 0 0 
- 0 . 2 7 6 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0.000 
0 . 0 0 0 
0 . 0 0 0 
0 . 6 6 7 
- 1 . 0 0 0 
0 , 3 3 3 
0 , 0 0 0 
- 0 . 6 6 7 
0 . 0 0 0 
- 0 . 6 6 7 
1 , 0 0 0 
- 0 , 3 3 3 
0 , 0 0 0 
0 , 6 6 7 
0 , 0 0 0 
- 1 , 0 0 0 
- 0 . 3 3 3 
0 . 6 6 7 
0 , 0 0 0 
0 , 0 0 0 
1 . 0 0 0 
0 . 0 0 0 
- 0 . 6 6 7 
0 . 6 6 7 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 5 . 0 0 0 
1 . 0 0 0 
0 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
0 . 0 0 0 
1 , 0 0 0 
1 5 . 0 0 0 
0 . 0 0 0 
TABLE 5.24 Correlations of ratios of macerals and 
microlithotypes of coals and DOM, Patchawarra 































































































































































































































TABLE 5.25 Correlations of DOM macerals (4,5,6) 
with coal macerals (1,2,3) and microlithotypes 













































































































































































































































































































































TABLE 5 . 2 6 
- 1 6 3 -






























8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 



























































































- 0 . 0 5 3 
0 . 2 5 8 
- 0 , 3 4 4 
1 ,000 
0 . 2 5 8 
- 0 . 2 4 8 
0 . 1 5 1 
0 , 2 0 3 
- 0 , 7 0 5 
• 0 , 5 6 3 
0 . 7 1 9 
-0 ,405 
0 , 1 4 9 
0 , 4 0 5 
-0 .911 
0 . 3 6 0 




0 , 3 6 0 
-0 ,348 
-0 ,360 
0 . 8 6 7 
•0 ,135 
•0 ,386 
0 , 0 6 8 
- 0 , 5 6 3 
- 0 , 0 4 5 
0 , 0 0 0 
0 , 0 5 0 
0 , 0 0 0 
-0 ,156 
0 . 8 9 9 
-0 .614 
1 .883 
2 . 2 7 2 
1 .866 
1 .866 
4 . 2 5 9 
1 .866 
1 .831 
1 . 851 
1 .872 
0 . 2 5 2 
0 . 2 74 
0 . 2 5 0 
0 . 2 5 0 
0 . 2 8 5 
0 , 2 5 0 
0 . 2 4 8 
0 . 2 5 0 
0 . 2 5 2 
0 . 2 7 4 
0 . 2 5 0 
0 . 2 5 0 
0 . 2 8 5 
0 , 2 5 0 
0 . 2 4 8 
0 , 2 5 0 
0 , 2 5 2 
0 , 2 5 2 
0 , 2 7 4 
0 , 2 5 0 
0 , 2 5 0 
0 , 2 8 5 
0 , 2 5 0 
0 , 2 4 8 
0 , 2 5 0 





































TABLE 5.26 (continued) 
Correlations of ratios of macerals and microlithotypes 
of coals and DOM with macerals and microlithotypes of 
coals and DOM, Patchawarra Formation, second cycle, 
Tindilpie 1. 
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nobs tau sd 
1 / 3 
2 / 3 
2 / 3 
5 / 4 
5 / 4 
5 / 4 
4 / 6 
4 / 6 
4 / 6 
4 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / V' 

















































































































































- 0 . 2 9 6 
0 , 2 5 9 
0 . 4 4 4 
0 . 0 8 6 
- 0 . 2 5 8 
- 0 , 1 7 2 
- 0 . 2 0 4 
0 . 3 8 9 
0 . 0 5 6 
- 0 . 2 5 8 
0 . 0 8 6 
- 0 , 2 5 8 
- 0 . 1 7 2 
1 . 0 0 0 
- 0 . 2 5 8 
- 0 . 0 9 0 
- 0 . 7 1 9 
- 0 . 7 1 9 
0 . 1 4 9 
- 0 . 4 0 5 
0 . 1 4 9 
- 0 . 1 3 5 
0 . 9 4 4 
0 . 6 7 4 
- 0 . 3 4 8 
0 . 3 6 0 
- 0 . 3 4 8 
- 0 , 7 7 8 
- 0 . 6 7 4 
0 . 0 4 5 
- 0 . 3 1 5 
0 . 0 5 0 
0 . 0 0 0 
0 . 0 5 0 
0 . 2 4 4 
- 0 , 0 2 2 
0 . 2 3 7 
0 , 2 3 7 
0 . 2 3 7 
1 . 866 
1 . 8 6 6 
:L.866 
0 . 2 3 7 
0 . 2 3 7 
0 . 2 3 7 
0 . 2 7 0 
1 . 8 6 6 
1 . 8 6 6 
1 . 8 6 6 
4 . 2 5 9 
1 . 8 6 6 
0 , 2 5 0 
0 . 2 5 0 
0 . 250 
0.^::^8 5 
0 . 2 5 0 
0 . 2 8 5 
0 . 2 5 0 
0 . 2 5 0 
0 . 2 5 0 
0 . 2 8 5 
0 . 2 5 0 
0 . 2 8 5 
0 . 2 4 8 
0 . 2 5 0 
0 . 2 5 0 
0 . 2 5 0 
0 . 2 8 5 
0 . 2 5 0 
0 . 2 8 5 
0 . 2 4 8 
0 , 2 4 8 
- 1 , 2 5 2 
1 . 0 9 5 
1 . 8 7 8 
0 . 0 4 6 
- 0 . 1 3 8 
- 0 . 0 9 2 
- 0 . 8 6 1 
1 . 6 4 3 
0 . 2 3 5 
- 0 . 9 5 7 
0 . 0 4 6 
- 0 . 1 3 8 
- 0 . 0 9 2 
0 . 2 3 5 
- 0 . 1 3 8 
- 0 . 3 5 9 
- 2 . 8 7 4 
- 2 . 8 7 4 
0 . 5 2 2 
- 1 . 6 1 6 
0 . 5 2 2 
- 0 . 5 3 9 
3 . 7 7 2 
2 . 6 9 4 
- 1 . 2 1 9 
1 . 4 3 7 
- 1 . 2 1 9 
- 3 . 1 3 0 
- 2 . 6 9 4 
0 . 1 8 0 
- 1 . 2 5 7 
0 . 174 
0 . 0 0 0 
0 . 174 
0 . 9 8 4 
- 0 . 0 8 9 
TABLE 5.27 Correlations of ratios of macerals and 
microlithotypes of coals and DOM, Patchawarra 































































































































































































































TABLE 5.28 Correlation of DOM macerals (4,5,6) with 
coal macerals and microlithotypes (7,8,9) in 
Patchawarra Formation third cycle, Tindilpie 1. 
= V+C = V 
= Ê  
= Î  






































































- 2 . 
- 0 . 
1 . 
- 0 . 
123 
948 






4 7 7 
1 / 3 




1 / 3 
1 / 3 
1 / 3 














0 . 9 2 6 
0 . 4 7 5 
• 0 . 9 4 1 
0 . 196 
0 . 5 3 2 
- 0 . 5 9 4 
0 . 5 8 7 
0 . 5 5 4 
- 0 . 8 0 4 
0 . 1 6 9 
0 . 1 7 2 
0 . 1 6 9 
0 . 1 6 9 
0 . 1 7 1 
0 . 1 6 9 
0 . 1 9 4 
0 . 1 9 5 
0 . 1 9 3 
3 . 0 2 6 
2 . 8 3 5 
• 4 . 162 
2 / 3 
2 / 3 











0 . 4 9 9 
0 . 9 1 3 
- 0 . 6 5 7 
0 . 1 2 5 












0 .1. a V 
2 . 9 4 9 
5 . 3 0 1 
3 . 8 9 3 
0 . 7 3 8 
2 . 6 1 2 
• 2 . 106 
2 . 6 2 9 
2 . 7 3 5 
- 3 . 5 6 7 
2 / 3 
2 / 3 







0 . 5 1 0 
0 . 5 3 4 
- 0 . 6 8 9 
0 . 1 9 4 
0 . 1 9 5 























0 . 2 8 7 
0 . 2 8 8 
• 0 . 3 1 5 
- 0 . 3 7 1 
0 . 7 0 5 







1 . 6 8 7 
1 . 6 6 3 
- 1 . 8 6 1 
• 2 . 1 8 0 
4 . 0 9 8 
























































































TABLE 5 . 2 9 
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/ 6 8 15 0,490 0.197 2.491 




















































































































































0 . 039 




































































TABLE 5.29 (continued) 
Correlations of ratios of macerals and microlithotypes 
of coals and DOM with macerals and microlithotypes of 




n o b s t r! u s d 
1 / 3 / I 1 9 0 . 2 7 5 0 . 1 6 7 
. 1 . 6 4 4 
2 / 3 
2 / 3 
2 / 1 1 9 
1 / 3 1 9 
0 . 6 9 6 
0 . 5 7 9 
0 . 1 6 7 
0 . 1 6 7 
4 . 1 6 3 
3 . 4 6 4 
/ 4 2 / 1 1 9 0 . 2 4 1 0 . 1 6 8 
'/ 4 1 / 3 19 0 . 2 7 6 0 . 1 6 8 
/ 4 2 / 3 19 0 . 3 0 0 0 . 1 6 8 
1 . 4 3 6 
1 . 6 4 6 


























0 . 0 8 2 
0 . 3 6 4 
0 . 2 7 0 
- 0 . 1 4 7 
0 . 1 6 8 
0 . 1 6 8 
0 . 1 6 8 
0 . 1 6 8 
0 . 4 9 0 
2 . 1 7 0 
1 . 6 1 0 








0 . 2 6 5 




















































































0 . 4.1. £J 
0 . 6 2 1 
0 . 2 3 0 
• 0 . 0 4 8 
• 0 . 0 1 0 
• 0 . 0 2 9 
• 0 . 0 6 7 
0 . 1 9 1 









































































































































'-) O -7 '-) 
2.081 
3 . 026 
1,039 
3,316 
TABLE 5.30 Correlation of ratios of macerals and 
microlithotypes in coals and DOM, Patchawarra 
Formation, third cycle, Tindilpie 1. 
significant correlation 
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6. PETROLOGY OF ORGANIC MATTER IN THE PEDIRKA AND 
SIMPSON DESERT BASINS ~ ' 
6. (i) I n t roduc t ion 
The Pedi rka Basin lies to the west of t he Cooper Basin (Fig.6.1) and 
conta ins Permian sediments equ iva len t in age to those in the Cooper 
Basin (F ig . 6 . 2 ) . In 1977 the Poolowanna 1 and Macumba 1 wells were 
dri l led in t he Ped i rka Basin region by Delhi Petroleum P t y . L t d . 
(F ig . 6 . 3 ) , and h y d r o c a r b o n shows were found in Lower Ju ra s s i c r e s e r -
voirs in Poolowanna 1 ( F i g . 6 . 4 ) . These Lower Ju ra s s i c rocks a re p a r t 
of the Eromanga Basin sequence and have a R of more than 0.75% 
o max 
over a wide a rea (Moore, 1982, Kants le r et a l . , 1983). 
Cu t t i ngs from Poolowanna 1 and Macumba 1 from the Lower Permian to the 
Cre taceous were suppl ied by Delhi Petroleum P t y . L t d . The s t r a t i g r a p h i c 
sequences in t h e s e wells a re shown in F ig . 6 . 5 . A petrological s t u d y of 
the c u t t i n g s was u n d e r t a k e n to de termine the potent ia l of the sediments 
as source rocks for h y d r o c a r b o n s . 
Permian core and cu t t i ng samples from two o the r wells, Purn i 1 and 
Mokari 1 (F ig . 6 .3) were also suppl ied by Delhi for s t u d y . The s t r a t i -
graphic s e q u e n c e s in t he se wells a re given in F ig . 6 .6 . 
6. (ii) Pe t rog raph i c Analyses 
Cu t t ings of 3.1 m (10 ft) i n t e rva l s from the Permian section in Macumba 1 
and the Tr iass ic sec t ions in Macumba 1 and Poolowanna 1 were selected 
on the bas is of t he i r conta ining coal a n d / o r d a r k shale pa r t i c l e s . 
Samples from Poolowanna 1 were f roth floated to concen t ra t e the organic 
m a t t e r . 
Grain mounts of the c u t t i n g s from the four wells , and polished blocks 
and th in sec t ions of the core samples from Purn i 1 and Mokari 1, were 
examined with ref lec ted l igh t , both in white l ight mode us ing plane 
-170-
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p o l a r i s e d h g h t a n d in f l u o r e s c e n c e m o d e . 
Macera l a n a l y s e s w e r e c a r r i e d o u t on all g r a m m o u n t s , a n d w h e r e 
su f f i c i en t coal p a r t i c l e s w e r e p r e s e n t , m i c r o h t h o t y p e a n a l y s e s a l s o . 
6. ( u i ) R e s u l t s of p e t r o g r a p h i c a n a l y s e s 
R e s u h s of t h e m a c e r a l a n a l y s e s on t h e L o w e r P e r m i a n P u r n i F o r m a t i o n 
s amp le s m Mokar i 1 a n d P u r n i 1 a r e g i v e n in T a b l e 6 . 1 , a n d t h o s e from 
Macumba 1 m T a b l e 6 . 3 . T a b l e s 6 . 1 to 6 . 9 a r e in t h e A p p e n d i x . 
F i g . 6 . 7 s h o w s t h e m a c e r a l c o m p o s i t i o n s of t h e P u r n i F o r m a t i o n c o a l s from 
Mokar i 1, P u r n i 1 a n d Macumba 1. T h e s e coa l s s h o w a r a n g e in p e t r o -
g r a p h i c compos i t ion from 30 to 69% v i t r i n i t e a n d 19 t o 71% i n e r t i n i t e 
(m ine ra l m a t t e r f r e e ) . All c o n t a i n l e s s t h a n 25% e x i n i t e , b u t h a v e a 
h i g h e r e x i n i t e c o n t e n t t h a n is f o u n d in most o t h e r A u s t r a h a n P e r m i a n 
c o a l s . 
D e s c r i p t i o n s of t h e c o r e s from Mokar i 1 a n d P u r n i 1 a r e s u m m a r i s e d in 
T a b l e 6 .2 a n d a r e g i v e n in A p p e n d i x 6 . 1 . 
Lower Pe rmian DOM m Macumba 1 ( F i g . 6 . 8 ) c o n t a i n s m o r e i n e r t i n i t e (4%-
80%) a n d l e s s v i t r i n i t e (7-38%) t h a n t h e a s s o c i a t e d c o a l s ( i n e r t i n i t e 2 8 -
63%), v i t r i n i t e 27-61%), wi th e x m i t e 0-33% in t h e DOM, 0-20% in t h e coa l s , 
T h e m a c e r a l c o m p o s i t i o n s of T r i a s s i c coa l s f rom t h e P e e r a P e e r a F o r m a -
t ion in Macumba 1 a n d P o o l o w a n n a 1 a r e p l o t t e d in F i g . 6 . 9 a n d a r e g i v e n 
in T a b l e s 6 .4 a n d 6 . 5 . T h e s e coa l s h a v e 6-77% v i t r i n i t e , 23-85% 
i n e r t i n i t e a n d 0-50% e x i n i t e . Some coa l s h a v e a n e x t r e m e l y h i g h e x i n i t e 
c o n t e n t w h e n c o m p a r e d w i t h o t h e r A u s t r a l i a n T r i a s s i c c o a l s , b u t d o no t 
o c c u r in w e l l - d e f i n e d s e a m s a s d o t h e P e r m i a n c o a l s . 
DOM m t h e T r i a s s i c s e c t i o n a t Macumba 1 a n d P o o l o w a n n a 1 h a s a 
p e t r o g r a p h i c c o m p o s i t i o n of 6-59% v i t r i n i t e , 0-60% e x i n i t e , a n d 30-82% 


























































































































































































































































































































































































































































DOM ( F i g . 6 . 1 0 ) . 
The components of the exini te maceral g r o u p , in Permian and Tr iass ic 
coals and Tr iass ic DOM, a r e p lo t ted in Fig.6.11. Triassic exini te DOM 
comprises 50-100% c u t i n i t e . The exini te in Tr iass ic coals is 41-57% 
cu t i n i t e , and exini te in Permian coals is 43-46% cut in i te and 40=43% 
spor in i t e (Table 6 . 3 ) . 
The components of the ine r t in i t e maceral' g roup in the Permian coals and 
DOM from Macumba 1 a r e plot ted in Fig . 6.12. Ine r tode t r in i t e (+ macrinite 
and micrini te) is 40-76% in coals and 60-87% in DOM, and the coals have 
h ighe r semifusinite and fusini te con ten t s (19-60%, 0-27%, respec t ive ly ) 
than the DOM (13-41%, 0-11%, r e s p e c t i v e l y ) . In Fig .6 .13 , most Triass ic 
coals and DOM have h igh ine r tode t r in i t e con ten t s (55-86% in coals , 
26-94% in DOM), a l though a few Triass ic DOM samples have a h ighe r 
semifusinite c o n t e n t , 6-65%. 
The d e p t h s of t he samples s tud ied in the sedimentary sequences in 
Poolowanna 1, Macumba 1, Mokari 1 and Purn i 1 a re shown in Figs, 6.14 to 
6 .18 . These d iagrams indicate the amount and type of DOM p r e s e n t , 
and the microl i thotype compositions of the associated coals . 
The Permian and Tr iass ic coals show a wide range of microli thotype 
compositions (Tables 6.6 to 6 .8 , F ig .6 .19) . Permian coals from Purn i 1 
contain 12-59% v i t r i t e p lus c la r i t e ; those from Mokari 1, 2-48% vi t r i te 
plus c l a r i t e . Coals from Mokari 1 near the top of the Purn i Formation 
have v e r y low v i t r i t e plus clar i te con ten t s (2 , 7%) ( F i g . 6 . 1 7 ) . Only one 
Permian coal sample has been ana lysed from Macumba 1 and it has 21% 
vi t r i t e p lus c lar i te and 46% in termedia tes (du roc l a r i t e , c l a rodur i t e , 
v i t r i ne r t i t e ( F i g . 6 . 1 5 ) . The Permian coals have 12-79% dur i t e plus 
i n e r t i t e . 
-178-
Triass ic coals from Poolowanna 1 have 22-72% v i t r i t e p lus c l a r i t e . They 
contain much lower amounts of in te rmedia tes (16-19%) than the Permian 
coals (16-57%) ( F i g . 6 . 1 4 ) . 
The propoi-tion of organic material is e x a g g e r a t e d in Poolowanna 1 
because of the froth flotation p r o c e d u r e for c o n c e n t r a t i n g t he o rgan ic 
ma t t e r . This p r o c e d u r e may also have a l t e r ed t he p e t r o g r a p h i c composi-
t ion. The amount of DOM has been es t imated only in Mokari 1 and Purni 
1. The amount and type of DOM in Macumba 1 has been coun ted on the 
samples "as rece ived" so t he se r e s u l t s should be r e p r e s e n t a t i v e . The 
ave rage amount of DOM in t he formations is given below. 
Peera Peera Formation 1.9% 
u p p e r p a r t 3.0% 
lower p a r t 1.0% 
Purn i Formation 1.7% 
The ave rage composition of th i s DOM is 
Permian Tr iass ic 
lower section u p p e r sect ion 
23% vi t r in i te 16% vi t r in i te 20% v i t r in i t e 
14% exinite 18% exini te 19% exin i te 
63% iner t in i te 66% ine r t in i t e 61% ine r t i n i t e 
The potential of the above sediments as s o u r c e s for h y d r o c a r b o n s has 
been d i scussed in Smyth and Saxby (1981) and Moore (1982). The 
sediments m the u p p e r p a r t of the Peera Peera Formation p r o b a b l y have 
the best potent ia l as source r o c k s , conta in ing the most DOM and hav ing 
a vi t r in i te ref lectance (R ) of approximate ly 0.80%. 
6- (iv) Stat is t ical t e s t ing of samples 
Only the r e su l t s from Macumba 1 for the Pu rn i Formation a r e m a form 
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from the Mudrangie 1 and Tindi lpie 1 samples . In the case of samples 
from Mokari 1 and Purn i 1 the coals bu t not the DOM were ana ly sed 
quan t i t a t ive ly . Also, the number of samples ana lysed was compara t ive ly 
small. 
The r e s u l t s for Macumba 1, Purn i Format ion, a r e g iven in Tables 6.9 to 
6 . 1 1 . Lack of microl i thotype ana lyses means t h a t only t h e DOM macerals 
( V ^ , E ^ , E^) and macerals in coals (V , E , I ) h a v e been t e s t ed for 
U D D c c c 
co r re la t ions . The significant co r re la t ions found a r e both nega t ive and are; 
1. V with ^ 
I ; and c 
2. E with D 
That i s , the amount of v i t r in i te in the DOM d e c r e a s e s with an inc rease 
in the rat io of exini te to ine r t in i t e in the assoc ia ted coal . This re la t ion-
ship was not found m Tindilpie 1. The t y p e of coal in Macumba 1 is not 
as r e s t r i c t ed in maceral composition as in the Cooper Basin wel ls , but 
has low to h igh v i t r in i te c o n t e n t , and more e x i n i t e . 
Resul ts from the Peera Peera Formation in Macumba 1 h a v e also been 
t e s t e d . Corre la t ions a re given in Tables 6.12 to 6 .14 . Again the lack of 
microli thotype ana lyses means tha t only DOM macerals and coal macerals 
have been c o r r e l a t e d . None of the cor re la t ions is s ign i f i can t . 
Resul ts from the froth floated mater ia l , Peera Peera Format ion , of Poolo-
wanna 1 were t e s t ed and r e s u l t s a r e given m Tables 6.15 to 6 .17 . None 
of these cor re la t ions is s ign i f i can t . 
The Macumba 1 and Poolowanna 1 p e t r o g r a p h i c r e s u l t s for t h e Peera Peera 
Formation were combined and then t e s t e d . Resu l t s of t he combined 
analyses a re given in Tables 6.18 to 6 .20 . In Table 6.19 the only 
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-192-
E and _ £ 
^ V 
c 
and in Table 6 .20 , t h e nega t ive cor re la t ion 
En E 
D , c 
and 
V, " ' - V 
L- c 
The amount of exini te to v i t r in i t e DOM d e c r e a s e s with an i n c r e a s e in 
the ra t io of exini te to v i t r in i t e in the assoc ia ted coal . 
None of the cor re la t ions for the Permian and Tr iass ic o rgan ic ma t t e r in 
Macumba 1 and Poolowanna 1 was t he same as any found for Tindi lpie 1 
ill 
Permian organic m a t t e r . In Tindilpie 1, Permian , _ D c o r r e l a t e d 
F ^ D 
posit ively with ^ , the opposi te to the above f ind ings for Macumba 1 
V 
plus Poolowanna 1 T r i a s s i c . 
6. (v) Conclusions 
Organic mat ter from four wells in the Ped i rka Basin and two in t he 
Simpson Deser t Basin has been s t u d i e d . Only for one well, Macumba 1, 
was the maceral composition of DOM and assoc ia ted coal coun t ed on bulk 
samples , p rovid ing r e s u l t s su i tab le for s ta t i s t i ca l t e s t i n g . Negat ive 
corre la t ions found for the Permian organic mat te r from Macumba 1 a r e : 
V_̂  with _c_ ; and 
I c 
E with ^D 
High exini te con ten t in the coal is a ssoc ia ted with lower v i t r i n i t e DOM 
conten t s in the assoc ia ted s ed imen t s . 
Resul t s from the Tr iass ic sediments at Macumba 1 and Poolowanna 1 when 
combined, yielded the following nega t ive c o r r e l a t i o n s : 
E 
E and _c^ ; and 
V 
c 
En ^ E 
D and c 
D c 
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The more exini te found in the coal , the less ex in i te DOM in a s soc ia t ed 
sediments ; and the ra t io of exini te to v i t r in i t e DOM d e c r e a s e s with an 
increase in the ra t io of exini te to v i t r in i t e in the assoc ia ted coa l s . 
That i s , the more exini te found in the coal (Permian and T r i a s s i c ) the 
Jess exini te a n d / o r v i t r in i te DOM in the assoc ia ted s e d i m e n t s . 
The above cor re la t ions a re opposi te to those found for Permian sequences 
in Tindilpie 1. 
The genera l i ty of cor re la t ions between DOM and assoc ia ted coals has 
therefore not been e s t a b h s h e d for the Cooper , Ped i rka and Simpson 
































































































































































































TABLE 6 .9 C o r r e l a t i o n o f DOM macera ls ( 4 , 5 , 6 ) 
w i t h c o a l m a c e r a l s ( 1 , 2 , 3 ) , P u r n i F o r m a t i o n , 
Macumba 1 . 
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TABLE 6.10 (con t inued) 
Corre la t ions of ra t ios of macerals of coals and DOM 
with macerals of coals and DOM, Purn i Formation, 
Macumba i. 
-198-
n o b s t a u s d 
1 / 3 2 / 1 16 • 0 . 3 1 0 0 . 186 
- 1 , 6 6 8 
2 / 3 
2 / 3 
5 / 4 
5 / 4 
5 / 4 
4 / 6 
4 / 6 
4 / 6 
4 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
S / 9 
2 / 1 
1 / 3 
2 / 1 
1 / 3 
2 / 3 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
5 / 6 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
5 / 6 
8 / 7 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
5 / 6 
O / "7 
































































0 . 1 8 6 
0 . 1 8 6 
0 . 1 8 8 
0 . 1 8 7 
0 . 1 8 7 
0 . 1 8 6 
0 . 1 8 6 
0 . 1 8 6 




















TABLE 6.11 Correlations of ratios of macerals of 









































































































































































TABLE 6.12 Correlations between coal macerals 
(1,2,3) and DOM macerals (4,5,6) from the 
Triassic Peera Peera Formation, Macumba 1 well. 
-200-
























































































































































































































































0 . 898 














0 . :L":M 
0 . 1 7 9 
0 . 1 7 5 
0 . 1 7 6 
0 . 1 7 7 
0 . 1 7 4 
0 . 1 8 4 
0 . 1 8 8 
0 . 1 8 5 
185 
0 . 1 8 6 
0 . 1 8 3 
0 
0 . 1 9 5 
0 . 2 0 1 
0 . 195 
0 . 1 9 5 
0 . 1 9 7 













• 2 . 0 1 1 
4 . 1 7 9 
• 0 . 8 9 5 
0 . 3 3 6 














0 . 150 
4 . 7 5 4 
• 3 . 0 8 4 
0 . 8 2 8 
- 1 . 0 2 0 
0 . 9 7 6 
0 . 8 5 3 
- 1 . 1 8 9 
0 . 2 7 0 
- 2 . 1 1 3 
3 , 3 5 0 
- 1 , 3 4 8 
- 0 , 2 4 6 
0 , 3 2 2 
- 0 , 9 8 4 
5 . 2 4 3 
0 . 2 1 3 
- 2 . 7 3 7 
TABLE 6 . 1 3 




















































































































































































- 0 , 0 6 1 
- 0 , 1 5 3 
0 . 0 7 3 
0 , 0 0 6 
0 , 9 2 8 
- 0 . 6 7 5 
0 ,174 
0 . 1 7 9 
0 , 1 7 5 
0 ,176 
0 , 1 7 7 
0 , 1 7 4 
- 0 , 3 5 0 
- 0 . 8 5 5 
0 , 4 2 0 
0 . 0 3 5 
5 . 2 2 9 
- 3 . 8 8 2 
TABLE 6.13 (continued) 
Correlations between ratios of coal and DOM 
macerals and coal and DOM macerals, Peera 
Peera Formation, Macumba 1. 
-202-
n o b s; t a u s d 
1 / 3 2 / 1 1 7 0 . 0 1 5 0 , 1 8 5 
0 , 0 8 4 
2 / 3 
2 / 3 
5 / 4 
5 / 4 
5 / 4 
4 / 6 
4 / 6 
4 / 6 
4 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
5 / 6 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
7 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
8 / 9 
2 / 1 
1 / 3 
2 / 1 
1 / 3 
2 / 3 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
5 / 6 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
5 / 6 
8 / 7 
2 / 1 
1 / 3 
2 / 3 
5 / 4 
4 / 6 
5 / 6 
8 / 7 




































0 , 6 9 6 
0 . 3 3 1 
- 0 . 3 0 5 
0 . 168 
- 0 . 2 9 9 
0 . 0 3 5 
0 . 027 
0 , 0 9 7 
- 0 , 2 5 2 
• 0 , 2 4 4 
0 , 0 5 4 
- 0 , 2 1 1 
0 , 5 9 6 
0 , 116 
0 , 1 9 7 
0 , 1 8 4 
0 . 2 1 0 
0 . 2 0 0 
0 . 2 0 5 
0 . 1 8 1 
0 . 1 7 5 
0 , 1 8 0 
0 . 1 9 1 
0 . 1 8 6 
0 . 1 7 7 
0 . 1 8 2 
0 . 1 9 5 















TABLE 6.14 Correlations of ratios of coal and 
DOM macerals, Peera Peera Formation, Macumba 1. 
-203-
ncjbs t a u i d -. 










































































































































































TABLE 6 . 1 5 C o r r e l a t i o n s of c o a l m a c e r a l s ( 1 , 2 , 3 ) 
w i t h DOM m a c e r a l s ( 4 , 5 , 6 ) f rom t h e T r i a s s i c Peera Peera 
Formation, Poolowanna 1. 
-204-









































- 0 . 1 9 1 
0 . 6 3 6 
0 . 0 0 0 
0 . 3 0 3 
- 0 . 3 5 6 
- 0 . 1 3 4 
0 . 2 0 4 
0 . 2 0 9 
0 . 2 0 4 
0 . 2 0 4 
0 . 2 0 8 
0 . 2 0 4 
- 0 . 9 3 4 
3 . 0 4 8 
0 . 0 0 0 
1 . 4 8 4 
- 1 . 7 1 6 

















• - ; . 
Î.' ' C; C.--^\ 
0 . 3 0 7 
- 0 , 9 3 4 
0 . 0 6 6 
0 . 0 4 5 
0 . 0 1 1 
0 . 20 2 
0 . 2 0 6 
0 . 2 0 1 
0 . 2 0 2 
0 . 2 0 5 
0 . 2 0 1 
4 . 38 6 
1 . 4 9 3 
- 4 . 6 5 3 
0 . 3 2 9 
0 . 2 2 1 























0 . 3 4 8 
0 , 844 
- 0 . 5 3 6 
0 . ]. 2 4 
- 0 , 2 1 8 
0 . 000 
0 . 2 0 4 
0 , 2' 0 9 
0 . 2 04 
0 , 204 
0 . 2 0 8 
0 . 204 
1 . 7 0 3 
4 , 0 4 6 
- 2 . 6 3 4 
0 . 604 
- 1 . 0 5 1 
































0 . 1 0 3 
- 0 . 1 0 5 
- 0 . 1 0 3 
- 0 . 7 6 1 
0 . 4 0 5 
0 . 3 5 9 
0 . 2 1 0 
0 . 2 1 4 
0 . 2 1 0 
0 . 2 1 1 
0 . 2 1 3 
0 . 2 1 0 
0 , 4 8 8 
- 0 . 4 9 2 
- 0 , 4 8 8 
- 3 . 6 0 6 
1 . 9 0 2 
1 . 7 0 8 










0 , 1 1 0 
0 , 1 9 3 
- 0 . 1 2 1 
0 . 9 0 6 
0 , 000 
- 0 . 7 5 S 
0 . 2 0 2 
0 . 2 0 6 
0 . 2 0 1 
0 . 2 0 2 
0 . 2 0 5 
0 . 2 0 1 
0 . 5 4 8 
0 . 9 4 0 
- 0 . 6 0 2 
4 . 4 9 6 
0 , 0 0 0 
- 3 . 7 7 7 








































































































































TABLE 6 .16 ( c o n t i n u e d ) 
C o r r e l a t i o n s o f r a t i o s o f c o a l and DOM macera l s w i t h 
coal and DOM m a c e r a l s , Poolowanna Beds, Poolowanna 1 
•206-
n o b i t s u s o 
1 / 3 2 / 1 14 •0.067 






































0 . 4 5 5 
0 , 4 6 9 
- 0 . 3 4 8 
0 . 1 7 9 
0 . 0 6 5 
0 , 2 0 6 
0 , 2 0 4 
0 , 2 1 1 
0 , 2 1 0 
0 , 2 1 1 
2 , 2 0 7 
2 . 3 0 4 
• 1 . 6 5 0 
0 . 8 5 4 























































0 . 2 4 6 
0 . 0 9 9 
0 . 0 2 2 
- 0 , 6 4 1 
- 0 , 3 1 3 
0 , 1 2 1 
- 0 , 1 3 4 
0 , 2 5 6 























































































































Correlations of ratios of coal and DOM macerals, 













































t o U 
0 . 0 2 9 
- 0 . 6 5 4 
- 0 . 3 9 2 
- 0 . 1 4 0 
0 . 2 6 0 
- 0 . 0 8 2 
0 . 0 6 4 
0 . 2 7 6 
• 0 . 0 0 5 
-0 . 089 
0 . 101 
0 . 0 3 4 
0 . 0 3 4 
-0 , 454 


















- 4 . 1 1 4 
- 2 . 4 3 2 
- 0 . 8 7 7 
1 . 6 1 1 
- 0 . 5 1 4 
0 . 3 9 3 
-1 . 6 7 1 
- 0 . 0 3 0 
- 0 . 5 ^ 4 
0 , 6 3 5 
0 , 2 1 3 
0 . 2 1 2 
• 2 . 3 4 5 




















0 . 072 
-0, 190 
-0.172 
























































0 , 045 
0 , 122 
0 , 949 
0,949 
1,229 







•i r^c:- -y 
1 , V- O J-
1, 229 
A. + *:- O A-
J. i ^^1 6 
1,232 
--> 





















v:, / 0 0 0 ,3 
TABLE 6.18 Correlations of coal macerals (1,2,3) 
with DOM macerals (4,5,6), Peera Peera Formation, 
Macumba 1 and Poolowanna 1, combined. 
ri o D; 
-208-




























































































































































































































































~0- 00 5 
_ r-, i:r -:• '-•, 
'-' , -..J Jj c 
-0,166 
-0,16 6 




















0 , ]. 61 
0, 158 
0,159 
































TABLE 6 .19 
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0 , 162 
0, 159 
0. 160 















8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 
8 / 7 


















0 . 1 2 2 
0 , 1 1 3 
- 0 . 2 3 1 
- 0 . 1 8 9 
0 . 0 4 5 
0 , 1 2 2 
0 , 9 4 9 
0 , 9 4 9 
1 , 0 0 0 
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TABLE 6.19 (continued) 
Correlations of coal and DOM macerals with ratios of 
coal and DOM macerals, Peera Peera Formation, Macumba 
1 and Poolowanna 1, combined. 
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7. THE PETROLOGY OF COALS AND DISPERSED ORGANIC MATTER 
FROM THE EROMANGA BASIN 
7(i) In t roduc t ion 
The J u r a s s i c and Cre taceous sediments m Poolowanna 1 and Macumba 1 
(Fig . 7.1) form pa r t of the Eromanga Bas in . 
Vertical r a n k g r a d i e n t s in the Eromanga Basin where it overlies the 
Cooper Basin (Fig.1.1) were found b-y Kants ler et a l . , (1978) to range 
between 0.09% RQ max/km to 0.23% RQ max/km and up to G.78%/km 
(Cook, p e r s . coram., 1984). Geothermal g rad ien t s calculated from 
bottom hole t e m p e r a t u r e measurements a re high (Sm-yth and Saxb-y, 
1981; P i t t , 1982; Kants le r et a l . , 1983). 
Kants ler et a l . (1983) find significant evidence of a Late 
Palaeozoic to Early Mesozoic phase of rap id early coalification and a 
Mid to Late Mesozoic and Cainozoic phase of slower coalification. 
Finally t he re is a late (possibl-y Pliocene) change of geothermal 
gradient var iat ion to the p a t t e r n obse rved at p r e s e n t . The Eromanga 
Basin section over ly ing the Pedi rka Basm has probably entered the 
zone of oil genera t ion re la t ively recen t ly . 
F ig .7 .2 shows the s t r a t i g r a p h i c sequences for Poolowanna 1 and 
Macumba 1. 
7(ii) Organic pe t ro logy 
Cut t ings and cores from Poolowanna 1 and Macumba 1 were selected 
from the J u r a s s i c Poolowanna and Algebuckina Formations and the 
Cretaceous Ooodnada t ta , Bulldog and Winton Formations for p e t r o -
graphic a n a l y s e s . The c u t t i n g s were froth floated or hand-p icked to 
concen t ra te the organic ma t t e r , except for some of the Macumba 1 
samples , where the bulk samples were u s e d . 
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7(iii) Comparison of o rgan ic mat te r from the Cooper and Eromanga 
Bas ins . 
The type of organic mat te r in the J u r a s s i c and Cre t aceous s e d i m e n t a r y 
rocks of the Eromanga Basm is qu i te d i f ferent from tha t of the 
Permian and Tr iass ic Cooper Bas in . In t h e Eromanga B a s m , bo th the 
DOM and coals have a h igh conten t of v i t r in i t e a n d / o r e x i n i t e , with 
iner t in i te a b u n d a n t only locally as DOM, and v i r tua l ly confined to the 
Lower Ju ra s s i c as far as the coals a r e c o n c e r n e d (Cook, 1982(b) ) . 
Cook (1981) bel ieves that these marked va r i a t ions in the p e t r o g r a p h i c 
compositions of organic mat te r t h r o u g h time a r e , in p a r t , due to a 
systematic r e sponse to evolving floras and c h a n g i n g cl imate. Within 
a r e s t r i c t ed period of time, p e t r o g r a p h i c composit ions v a r y with 
tec tonic-sedimentary s e t t i n g . The d i f ferences be tween the Cooper and 
Eromanga Basins organic mat te r t y p e s a re due to the floral and 
climatic changes which occu r r ed from the Permian to t he C r e t a c e o u s . 
Widespread glaciation of the Early Permian gave way to cool t empera te 
climates m the Late Permian to Late T r i a s s i c . The Early J u r a s s i c had 
a warm tempera te climate which became cool t empera te in the Cre taceous 
(Gould and Shibaoka, 1980). 
The Glossopteris flora dominated in the Permian coal - formmg s e q u e n c e s , 
and conta ins re la t ively few k inds of p l a n t s . The Tr iass ic Dicroidium 
flora was more d i v e r s e , and the p lan t s of bo th t he se f loras were qui te 
dis t inct from Permian and Tr iass ic floras in the N o r t h e r n Hemisphe re . 
Ju rass i c and Early Cre taceous floras in A u s t r a h a were genera l ly 
similar to contemporary floras of the n o r t h e r n h e m i s p h e r e . T h e y 
include f e r n s , p t e r i d o s p e r m s , cycads and c o n i f e r s . Conifers a r e major 
con t r ibu to r s to the J u r a s s i c and Cre taceous coa l s . 
Plates 7.1 i l lus t ra tes typical o rgan ic mat ter from the Eromanga B a s i n . 
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7( iv) Resu l t s of p e t r o g r a p h i c ana lyses 
The r e s u l t s of maceral ana lyses on the Poolowanna Formation are in 
Tables 7.1 and 7.2 (in Appendix) for Macumba 1 and Poolowanna 1, 
r e spec t ive ly . They a r e p r e s e n t e d diagramatically in Figure 7 . 3 . 
The coals have 17-87% v i t r i n i t e , 0-33% exin i te , and 8-71% in te r t in i te . 
The DOM has 8-75% vi t r in i te 0-41% exini te and 18-100% iner t in i te . 
The Algebuckina Formation r e s u l t s a re in Tables 7.3 and 7 .4 , and 
Figure 7 . 4 . The coals have 46-100% v i t r in i t e , 0-36% exinite and 0-33% 
ine r t in i t e . The DOM falls into two dis t inct g r o u p s , one with very 
high v i t r in i te 77-100%, the o the r with low vi t r ini te 4-31%, 8-74% 
exinite and 13-77% i n e r t i n i t e . The high vi t r in i te DOM is hand-picked 
material from Poolowanna 1, so the low vi t r in i te Macumba 1 bulk 
samples a re p robab ly more r e p r e s e n t a t i v e of the DOM in the Alge-
buckina Formation. 
Resul ts of ana lyses on the coals and DOM in the Oodnadatta, Bulldog, 
(Lower Cre taceous) and Winton (Upper Cretaceous) Formations are in 
Tables 7 . 5 , 7.6 and 7 . 7 , and in F igure 7 . 5 . 
The coals have 52-100% vi t r in i te c o n t e n t s , 0-39% exinite and 0-29% 
ine r t in i t e . The DOM is v e r y va r iab le , with v i t rmi t e , 11-66%, exinite 
8-55% and i n e r t i n i t e , 16-81%. 
The components of the exini te maceral g roup for the 5 formations are 
plotted in F igures 7.6 to 7 . 8 . In the Poolowanna Formation (Figure 
7.6) almost e v e r y combination of spo r in i t e , cut ini te and resmi te is 
r e p r e s e n t e d in both coals and DOM. Most of the high ( > 50%) resmi te 
samples a re coa ls . Cut in i te is the least abundan t exinite and algmite 
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The Upper Ju ra s s i c Algebuckina Formation coals and the C r e t a c e o u s 
coals contain re la t ively h t t l e s p o r m i t e and cu t in i t e compared with the 
exinite maceral sube r in i t e (Plate 7 . 1 ) . S u b e r i n i t e is typ ica l of y o u n g e r 
coals, pa r t i cu la r ly T e r t i a r y brown coa ls . I t s a b u n d a n c e is p r o b a b l y 
associated with the development of new flora (Cook, 1982(b ) ) . To 
accommodate this change m exini te t y p e s , the apices of t he t r i a n g l e s 
m Figures 7.7 and 7.8 have been c h a n g e d . S p o r i n i t e , cu t in i t e and 
l ip todetr in i te (b roken pieces of spor in i t e and cu t in i t e ) h a v e been 
grouped t o g e t h e r , and a re plot ted aga ins t r e s in i t e and s u b e r i n i t e . 
In the Algebuckina Formation (F igu re 7 . 7 ) , s u b e r i n i t e is the dominant 
exinite in the coals , whilst spor in i te plus cu t in i t e a r e dominant in the 
DOM. The Cre taceous coals and DOM show a similar d i s t r i b u t i o n 
(Figure 7 . 8 ) . 
The components of the ine r t in i t e maceral g r o u p a r e p lo t t ed in F igu re s 
7.9 to 7 . 1 1 . In the Poolowanna Formation ( F i g u r e 7 . 9 ) , bo th semi-
fusinite and ine r tode t r in i t e a re well r e p r e s e n t e d , with a t e n d e n c y for 
semifusinite to be dominant in the coals , i n e r t o d e t r i n i t e in the DOM. 
Both coals and DOM in the Algebuckina Formations have e i t h e r h igh 
semifusinite or i n e r t o d e t r i n i t e , with no d i s t inc t t r e n d ( F i g u r e 7 . 1 0 ) . 
In the Cre taceous samples both coals and DOM conta in more semifusi-
nite than ine r tode t r in i t e and an unusua l l y h igh p r o p o r t i o n of fu s in i t e , 
0-45%, (F igure 7 . 1 1 ) . 
The microli thotype compositions of the coals a r e given in Tables 7 .8 
to 7.14 and are plot ted in F igure 7 .12 . The Poolowanna Formation 
coals have 33-84% vi t r i te p lus c lar i te c o n t e n t s and 1-40% intermtjdiates 
(du roc la r i t e , c l a r o d u r i t e , v i t r i n e r t i t e ) . Thc-ir d u r i t e p lu s i n e r t i t e conten t 
is 4-54%. 
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The coals from the y o u n g e r formations have 49-100% vi t r i te plus 
clari te con t en t s (F igure 7 . 1 2 ) . 
Because of the h a n d - p i c k i n g of most of the Poolowanna Formation 
c u t t i n g s , the a v e r a g e amount of DOM in the un t rea ted sediments is not 
r e p r e s e n t a t i v e . The few bulk samples from Macumba 1 contain an 
average volume of 1.3% DOM ( r a n g e to 4%). Volumes of DOM in the 
younger sediments a r e : 
Upper Cre taceous 0.9% 
Lower Cre taceous 0.3% 
Upper J u r a s s i c 2.0 
The dep th s of the samples s t u d i e d , the amount and type of DOM 
p r e s e n t , and the microl i thotype compositions of the associated coals 
are shown in F igures 7.13 to 7.16 for Macumba 1, and Figures 7.17 to 
7.21 for Poolowanna 1. 
7(v) Relat ionships between DOM and associated coals 
The r e su l t s of the p e t r o g r a p h i c ana lyses on the Poolowanna Formation 
in Macumba 1 a re the only ones in a form suitable and of sufficient 
quant i ty for s ta t i s t ica l t e s t i n g . Even these data may not be suitable 
in that most samples have been h a n d - p i c k e d . 
The r e s u l t s of s ta t i s t ica l t e s t ing on the Poolowanna Formation analyses 
are given in Tables 7.15 to 7 .17 . 
No significant cor re la t ions were found between the DOM macerals 
( V Q , E ^ , I^) and the indiv idual macerals (V^, E^, I^) of the associa-
ted coa ls . 
The cor re la t ions which a r e s ta t is t ica l ly significant at the 5% level a re : 
V 
Ej^ with £ - (Tab le 7.15) 
Feet 
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6 0 0 -
7 0 0 -
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Ej^ with -^ (Table 7.15) 
c 
E with ^ (Table 7.16) 
E 
^c ' ' ' '^^ - (Table 7.16) 
E 
U with r ^ (nega t ive ly ) (Table 7.15) 
c 
Exinite DOM inc reases as the rat io of v i t r in i te to ex in i te in the 
associated coal i n c r e a s e s , and also as the ra t io of ex in i te to i ne r t i n i t e 
in the associate coal i n c r e a s e s . (Table 7 . 1 5 ) . 
Ine r t in i t e DOM dec reases with an inc rease in the ra t io of exin i te to 
iner t in i te in the associated coal (Table 7 . 1 5 ) . 
That i s , the rat io of exini te to ine r t in i t e DOM cor r e l a t e s posi t ively 
with the rat io of exini te to ine r t in i t e in the assoc ia ted coals and ex in i te 
DOM increases with an increase in v i t r in i te in assoc ia ted coal . 
7 (vi) Conclusions 
The cor re la t ions of 
E 
E^ with Y' (Table 5.29) 
c 
E with -T~ 
^D 
E 
Ir. with Y~ (nega t ive ly ) 
c 
were found m the t h i rd cycle of the Pa tchawar ra Formation and the 
whole Pa tchawar ra Formation in Tindilpie 1. 
The above th ree cor re la t ions between DOM and assoc ia ted coals found 
in Permian organic mat ter from the Cooper Basin and J u r a s s i c sed iments 
in the Eromanga Basin may be commonly o c c u r r i n g r e l a t ionsh ips between 
coals and DOM. The cor re la t ions amount to the approximat ion tha t a 
- 2 3 3 -
Feet 
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high exini te content in a coal , is likely to be assoc ia ted with a high 
exini te DOM and a low iner t in i t e conten t in the DOM, in the assoc ia ted 
sed iments . 
The above r e su l t s s u g g e s t that the plant material in a deposi t ional 
basin s imultaneously c o n t r i b u t e s to the accumulation of coal seams and 
is d i s t r i bu t ed t h r o u g h the inorganic sediments as DOM. Unless exin i te 
occurs in the associated coals , it is unl ikely tha t exin i te DOM will be 
found in the sed iments . The re la t ionsh ip between ine r t in i t e in coals 
and iner t in i te DOM is also s t r o n g . 
Corre la t ions between 
the maceral composi-
tions of c o a l s and 
dispersed o rgan ic 
matter in the 
Poolowanna Formation 
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Standard deviation of each 
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(a) Dispersed organic m a t t e r , v i t r in i te ( V ) , cu t in i t e (C) and 
i ne r tode t r i n i t e (1) from the Tr iass ic of t he Simpson Deser t 
Bas in , x 465. 
(b) Dispersed organic ma t t e r , v i t r in i te ( V ) , cu t in i t e (C) and 
ine r tode t r i n i t e (1) from the Upper J u r a s s i c of the Eromanga 
Basin; x 465. 
(c) Coal cons is t ing of v i t r in i te (V) and s u b e r i n i t e (SU) from the 
Upper Cre taceous of the Eromanga Bas in ; x 465. 
(d) Dispersed organic ma t t e r , v i t r in i te ( V ) , spor in i t e (S) and 
iner t in i t e (I) (semifusini te) from the Upper J u r a s s i c of the 
Eromanga Basin; x 465. 
All p h o t o g r a p h s have been taken us ing plane polar i sed ref lec ted l ight 
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8. THE RELATIONSHIP BETWEEN COAL MICROLITHOTYPES AND 
SEDIMENTARY ENVIRONMENTS IN THE PATCHAWARRA TROUGH, 
COOPER BASIN 
8(i) I n t roduc t ion 
Coal microl i thotypes used in correla t ion with d i spe r sed organic mat ter 
in assoc ia ted sed imen t s , have been re la ted to the deposit ional env i ron-
ments of the Gidgealpa Group as i n t e r p r e t e d by Thorn ton (1979). 
The rock un i t s of the Gidgealpa Group are d i ach ronous , a fea ture 
documented by the re la t ionsh ip of the rock un i t s to the palynological 
S tages ( F i g . 8 . 1 , Table 2.1) ( T h o r n t o n , 1979). The s t r a t i g r a p h i c 
sect ions also show la tera l facies changes within the rock u n i t s . Major 
d i rec t ions of facies changes are from east to west , or vice v e r s a . 
Thorn ton has determined the deposit ional h i s to ry of the Cooper Basin 
by s t u d y i n g the t h i cknes s and facies d i s t r ibu t ions of the palynological 
S tages and the i r component rock u n i t s . "Time-rock" u n i t s , which have 
been defined as " tabu la r slices of sedimentary rocks bounded by planes 
of s y n c h r o n e i t y ('time p l a n e s ' ) " a r e the bases used by Thorn ton for his 
pa laeogeographic a n a l y s e s . 
However, where the inclusion of two widely variable facies in a t ime-
rock uni t s e r v e s only to obscu re the pa laeogeography , Thorn ton has 
subd iv ided the unit into facies defined rock u n i t s . For example, Stage 
3 of the Pa tchawar ra Formation includes the u p p e r pa r t of the b ra ided 
fluvial T i r r a w a r r a Formation and the lower pa r t of the meander ing 
fluvial Pa tchawar ra Formation. The inclusion of a re la t ively th ick 
port ion of the T i r r a w a r r a Sands tone can d i spropor t iona te ly affect the 
sand to shale ra t ios from one area to ano the r in a non-uniform way. 
Thorn ton has the re fo re f u r t h e r divided Stage 3 into Stage 3' which 
inc ludes only the facies of the Pa tchawar ra Formation. 
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As the s t u d y he re is conce rned with the r e l a t i onsh ip between coal 
type and deposi t ional env i ronmen t , these subd iv i s ions based on facies 
only a re ideal for the p u r p o s e . Upper S tage 4 and Upper S tage 4 
have similarly been f u r t h e r subd iv ided into Upper S tage 4' and Upper 
Stage 5' (F ig . 8 . 3 ) . 
Microlithotype ana lyses from the wells T i r r a w a r r a 2 and C u t t a p i r r i e 1 
were added to those from Tindilpie 1 and Mudrangie 1, in t h e P a t c h a -
warra T r o u g h (F ig . 8 . 2 ) . 
Tindilpie 1 and T i r r a w a r r a 2 a re in t h e c e n t r a l , t h i c k e r p a r t of the 
t r o u g h , and Tindilpie 1 conta ins the th ickes t known sect ion of the 
Gidgealpa Group . Mudrangie 1 is adjacent to a s t r u c t u r a l h i g h , t he 
Gidgealpa-Merr imel ia- lnnamincka T r e n d ; C u t t a p i r r i e 1 is on the n o r t h e r n 
edge of the b a s i n . 
The re la t ionsh ips be tween coal microl i thotypes and deposi t ional 
env i ronments were examined to de te rmine t he use fu lness or o the rwise 
of microl i thotypes as ind ica to r s of sed imenta ry env i ronmen t s in the 
Pa tchawar ra T r o u g h (Smyth , 198 5) . 
8(ii) Analyses 
The number of microl i thotype ana lyses ca r r i ed out on each well is 
given in Table 8 . 1 . Microli thotype ana lyses r e p r e s e n t i n g p a r t s of the 
same seam were combined, us ing weighted p e r c e n t a g e s , and a whole 
seam composite calculated for the seam. 
8(iii) Depositional Envi ronments 
Table 8.2 and F i g . 8 . 3 show the deposi t ional e n v i r o n m e n t s p roposed by 
Thorn ton for each formation in the four wells a n a l y s e d . Schematic 
r e p r e s e n t a t i o n s of T h o r n t o n ' s env i ronmen t s a r e given in F ig . 8 .4 . 
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T a b l e 8.1 T h e N u m b e r of M i c r o l i t h o t y p e A n a l y s e s P e r f o r m e d on 
Coa l s f rom F o u r Wells in t h e P a t c h a w a r r a T r o u g h 
Well N o . of a n a l y s e s No . of s e a m s r e p r e s e n t e d 
Tindi lpie 1 
Toolachee F o r m a t i o n 
R o s e n e a t h S h a l e 
Epsilon F o r m a t i o n 
Mur t e ree S h a l e 
P a t c h a w a r r a F o r m a t i o n 
U p p e r S t a g e 4' 
L o w e r S t a g e 4 
S t a g e 3 ' 















Toolachee F o r m a t i o n 
Epsilon F o r m a t i o n 
Mur te ree S h a l e 
P a t c h a w a r r a F o r m a t i o n 
U p p e r S t a g e 4' 
L o w e r S t a g e 4 
S t a g e 3' 
Mudrang ie 1 
Toolachee F o r m a t i o n 
Epsilon F o r m a t i o n 
Mur t e ree S h a l e 
P a t c h a w a r r a F o r m a t i o n 
L o w e r S t a g e 4 
S t a g e 3 ' 
C u t t a p i r r i e 1 
P a t c h a w a r r a F o r m a t i o n 
U p p e r S t a g e 4 ' 
L o w e r S t a g e 4 
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T a b l e 8 .3 P e r c e n t a g e D i s t r i b u t i o n of t h e Coal Seams from t h e 
G i d g e a l p a G r o u p in t h e P r o p o s e d S e d i m e n t a r y E n v i r o n m e n t s 
F o r m a t i o n 1 2 3 4 5 6 7 
T o o l a c h e e 50 50 
R o s e n e a t h S h a l e 100 
E p s i l o n 100 
M u r t e r e e S h a l e 100 
P a t c h a w a r r a 
U p p e r S t a g e 4' 54 13 33 
L o w e r S t a g e 4 50 50 
S t a g e 3 ' 100 
1 : a r e a d o m i n a t e d b y o v e r b a n k d e p o s i t s , l a k e s a n d s w a m p s 
2 : a r e a d o m i n a t e d b y coa l s w a m p s 
3 : a r e a d o m i n a t e d b y c h a n n e l d e p o s i t s 
4 : c h a n n e l be l t 
5 : u p p e r c o a s t a l p l a i n ( c o a l - r i c h ) 
6 : l o w e r c o a s t a l p l a in ( c o a l - p o o r ) 
7 : r e s t r i c t e d s e a 
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T a b l e 8.4 M i c r o l i t h o t y p e c o m p o s i t i o n s (%) a r o u n d w h i c h c o a l s from 
e a c h fo rma t ion in t h e G i d g e a l p a G r o u p a r e c o n c e n t r a t e d 
Fo rma t ion V i t r i t e + C l a r i t e I n t e r m e d i a t e s * D u r i t e -f I n e r t i t e 
T o o l a c h e e 20 
R o s e n e a t h S h a l e 35 
Eps i lon 28 
M u r t e r e e S h a l e 34 
P a t c h a w a r r a 
U p p e r S t a g e 4' 41 
30 
13 
L o w e r S t a g e 4 19 



















* D u r o c l a r i t e , c l a r o d u r i t e , v i t r i n e r t i t e 
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Table 8.5 Number of seams from dif ferent formations of the Gidgealpa 
Group in each sed imenta ry envi ronment 
Environment Formations r e p r e s e n t e d 
Area dominated by o v e r b a n k d e p o s i t s , Lower Stage 4 : 4 seams (9%) 
lakes and swamps Stage 3' : 43 seams (91%) 
Area dominated by coal swamps Toolachee : 6 seams (100%) 
Area dominated by channe l 
depos i t s 
Toolachee : 6 seams (60%) 
Lower Stage 4 : 4 seams (40%) 
Channel belt Upper Stage 4' : 8 seams (100%) 
Upper coastal plain 
(coa l - r ich) 
Epsilon : 7 seams (78%) 
Upper Stage 4' : 2 seams (22%) 
Lower coastal plain 
(coal -poor) 
Upper Stage 4' : 5 seams (100%) 
Res t r i c t ed sea Roseneath Shale : 4 seams (80%) 
Murteree Shale : 1 seam (20%) 
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T a b l e 8 .6 M i c r o l i t h o t y p e c o m p o s i t i o n s (%) a r o u n d w h i c h coa l s from 
v a r i o u s d e p o s i t i o n a l e n v i r o n m e n t s in t h e G i d g e a l p a G r o u p 
a r e c o n c e n t r a t e d 
E n v i r o n m e n t V i t r i t e -i- ^ ,• ^ D u r i t e -t-
, .^ I n t e r m e d i a t e s ^ 
c l a r i t e iner i tc-
Area d o m i n a t e d b y o v e r b a n k 
d e p o s i t s , l a k e s a n d s w a m p s 18 31 51 
Area d o m i n a t e d b y coal s w a m p s 19 27 54 
Area d o m i n a t e d b y c h a n n e l 













C h a n n e l be l t   22 
U p p e r c o a s t a l p la in  a l   50 
( c o a l - r i c h )    25 
Lower c o a s t a l p la in 15 25 60 
( c o a l - p o o r ) 
R e s t r i c t e d sea 35 45 20 
* D u r o c l a r i t e , c l a r o d u r i t e , v i t r i n e r t i t e 
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Despite the use of the term " r e s t r i c t e d sea" no evidence of a marine 
origin h a s been found for any of the r o c k s . Thorn ton himself 
d e s c r i b e s t he Mur te ree Shale as hav ing been "deposi ted from one la rge 
lake with dimensions of about 250 x 150km^. The term " r e s t r i c t ed sea" 
has been rep laced by " large l a k e " . 
8(iv) The re la t ionsh ips between coal microl i thotypes and deposi t ional 
env i ronments 
Microl i thotypes , which desc r ibe how macerals a re associated with one 
a n o t h e r , a r e b e t t e r ind ica to rs of coal deposi t ional env i ronments than a re 
macerals (S tach et a l . , 1975). Microli thotype compositions of the coal 
seams m the Gidgealpa Group have been re la ted to T h o r n t o n ' s depos i -
tional e n v i r o n m e n t s , which were r e c o n s t r u c t e d la rgely from data on the 
inorganic s ed imen t s . 
The microl i thotype compositions of coal seams from the four wells a re 
plot ted in F ig . 8 . 5 , where they a re g rouped with respec t to the 
formations in which they o c c u r . 
Each Gidgealpa Group formation, as seen by T h o r n t o n , r e p r e s e n t s one 
or more deposi t ional env i ronments (F ig . 8.1, Table 8 . 2 ) . Stage 3' 
r e p r e s e n t s only one env i ronment ; Lower Stage 4, two; Upper Stage 4 ' , 
t h r e e ; the Mur te ree Shale , Epsilon Formation and Roseneath Shale , one 
each ; and the Toolachee Formation, two (Table 8 . 3 ) . 
If coal t ype is d e p e n d e n t on deposi t ional env i ronment , coals from the 
Epsilon Formation and Stage 3' should be concen t r a t ed into one area 
each in F ig . 8.5 as t hey r e p r e s e n t jus t one env i ronment ; Lower Stage 
4 and Upper S tage 4' coals should be c o n c e n t r a t e d a round two and 
t h r e e a r e a s r e s p e c t i v e l y ; Mur te ree and Rosenea th Shale coals should 
c o n c e n t r a t e a r o u n d the same a r e a , as they have formed in t he same 
e n v i r o n m e n t , and the Toolachee Formation should have two a reas of 
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concen t r a t i on . 
In Fig . 8.6 the dens i ty of poin ts p lo t ted for S tage 3' coal composi t ions 
has been c o n t o u r e d . Thu c o n t o u r s a re an es t imate of the t r i v a r i a t e 
probabi l i ty d e n s i t y . They join a r ea s where da ta po in ts a re equal ly 
d e n s e . The outermost con tour joins a r ea s in which at least one datum 
point fal ls , the second c o n t o u r , two data p o i n t s , e t c . If only a few 
data points a re being c o n t o u r e d , only a few d e n s i t y con tou r l ines r e s u l t s ; 
the more p o i n t s , the more con tour l i n e s . The c e n t r a l point of the 
con tou r s is 15% vi t r i t e p lus c l a r i t e , 31% i n t e r m e d i a t e s , 54% d u r i t e p lus 
ine r t i t e (Table 8 . 4 ) . The dens i t y c o n t o u r s for the o t h e r formations 
are shown in F igs . 8.7 to 8 . 1 1 , Lower S tage 4 has only one c o n c e n t r a -
tion area (F ig . 8 . 7 ) . 
Upper S tage 4' is c o n c e n t r a t e d about t h r e e we l l - s epa ra t ed c e n t r e s 
(F ig . 8 . 8 ) . The Murteree Shale is r e p r e s e n t e d by one seam on ly , which 
lies in the a rea of concen t ra t ion of the Rosenea th Sha le . (F ig . 8 . 9 ) . 
The Epsilon Formation has the one c e n t r e of concen t r a t ion (F ig . 8 . 1 0 ) , 
and the Toolachee Formation also has one concen t ra t ion c e n t r e . (Fig . 8 .11) . 
In F ig . 8.12 the microl i thotype composit ions of t h e coals a r e g r o u p e d 
and plot ted with r e s p e c t to t he i r deposi t ional env i ronmen t s g iven in 
Table 8 .2 . The "area dominated by o v e r b a n k d e p o s i t s , lakes and 
swamps" inc ludes coals from Stage 3' and Lower S tage 4 (Table 8 . 5 ) . 
The "area dominated by coal swamps" is Toolachee Formation seams on ly , 
and t h e "area dominated by channe l depos i t s " i nc ludes coals from Lower 
Stage 4 and the Toolachee Format ion. "Channel bel t" coals a r e from 
Upper Stage 4' on ly . The ' u p p e r coasta l plain ( c o a l - r i c h ) ' i nc ludes 
coals from the Epsilon Formation and Upper S tage 4 ' , the "lower coas ta l 
plain ( coa l -poor ) ' " inc ludes coals from the Upper S tage 4' on ly , and the 
" large lake" envi ronment inc ludes coals from the Mur te ree and 
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Rosenea th Sha le s . 
Coals from the "area dominated by o v e r b a n k d e p o s i t s , l akes , and 
swamps" have been d e n s i t y con toured in F ig . 8 .13 . They concen t r a t e 
about one area in the t r i a n g l e , the cen t r a l point of which is 18% vi t r i t e 
plus c l a r i t e , 31% in t e rmed ia t e s , 51% d u r i t e plus ine r t i t e (Table 8 . 6 ) . 
Coals from the o the r sed imenta ry env i ronmen t s , l is ted in Table 8 .5 , 
have been dens i t y con toured in F i g s . 8.14 to 8 .18 . The microli thotype 
compositions of t h e i r c en t r a l concent ra t ion points a re l is ted in Table 8 .6 . 
For simplification t he cen t r a l poin ts of the formation dens i ty con tour s 
and the deposi t ional envi ronment dens i ty con tour s a re plot ted in F ig .8 .19 . 
concent ra t ion c e n t r e 
Seve ra l / po in t s for formations and env i ronments coincide when both a re 
r e p r e s e n t e d by the same seams. These a r e : "channel belt" and Upper 
Stage 4 ' , " large lake" and Roseneath Shale , "uppe r coastal plain" and 
Epsilon Formation. The o the r points for the formations lie at var ious 
d i s t ances from envi ronment p o i n t s . 
Con tours which include at least 80% of the microl i thotype compositions 
of t he coal seams in the var ious env i ronments a re drawn on F i g . 8 . 1 9 . 
The d e g r e e s of over lap shown in Fig . 8.19 r a n g e from s l igh t , "channel 
belt" and "area dominated by channel d e p o s i t s " , for example to complete . 
The "area dominated by o v e r b a n k d e p o s i t s , lakes and swamps" inc ludes 
within Its b o u n d a r y v i r tua l ly all of "lower coastal plain" and "area 
dominated by coal swamps" , as well as most of t he "area dominated by 
channe l depos i t s " and much of " u p p e r coastal p la in" . The palaeogeo-
graph ica l i n t e r p r e t a t i o n s were made by Thorn ton us ing lithofacies maps 
as g u i d e s . It is difficult to e n v i s a g e , in terms of coal accumulat ion, 
what t he d i f ferences a re between the env i ronments of "area dominated 
by coal swamps" and the "area dominated by o v e r b a n k d e p o s i t s , lakes 
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and swamps" , for example . These two e n v i r o n m e n t s a r e t h e r e f o r e 
combined into one envi ronment of "area dominated by coal s w a m p s " . 
Although these enc losu res o v e r l a p , s eve ra l env i ronmen t s a r e well-
s epa ra t ed from one a n o t h e r . In t h e s e i n s t a n c e s the micro l i tho type 
compositions of the coals would be useful in d i f fe ren t i a t ing depos i t iona l 
env i ronmen t s . 
Coals which accumulated nea r a l a rge lake can be d i s t i n g u i s h e d from 
those of t he : . 
(i) lower coastal p la in , 
(ii) area dominated by coal swamps, 
while channel belt coals can be d i s t i ngu i shed from those of t h e : 
(i) lower coastal plain 
(ii) u p p e r coastal plain (s l ight o v e r l a p ) , 
(iii) a rea dominated by coal swamps; 
and lower coastal plain can be d i f fe ren t ia ted from those of t h e u p p e r 
coastal plain us ing the i r microl i thotype composi t ions . 
8( V) Conclusions 
In the Pa tchawar ra T r o u g h , microl i thotype composit ions of coal seams 
formed in re la t ively wet env i ronmen t s - l a rge lake and channe l b e l t 
coals - a r e d i s t inc t ly different from the coals of: 
(i) the lower coastal p la in , 
(ii) area dominated by coal swamps . 
Coals from the l a rge lake and channe l belt env i ronmen t s have formed 
where water is p e r m a n e n t , maintaining water=logged condi t ions of peat 
accumulat ion. Relat ive to t he se two env i ronmen t s the lower coas ta l 
plain and area dominated by coal swamps a re d r i e r and more o x i d i s i n g . 
Lower coastal plain coals have more d u r i t e p lus i ne r t i t e than u p p e r 
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coastal plain coals. 
Large lake and channel belt coals centre round compositions of 35-41% 
vitrite plus clarite, 45-37% intermediates, 20-22% durite plus inert i te . 
Coals from (i) and (ii) have compositions 15-19% vitrite plus clarite, 
25-31% intermediates, 51-60% durite plus inert i te . 
- 2 5 4 -






UPPER STAGE 5 
LOWER STAGE 5 
UPPER STAGE 4 
LOWER STAGE 4 
STAGE 3 
STAGE 2 






UPPER STAGE 5 
LOWER STAGE 5 
UPPER STAGE 4 
LOWER STAGE 4 
STAGE 3 
STAGE 2 
FIG. 8.1 Easr-west and n o r t h - s o u t h diagrammatic sec t ions a c r o s s the Cooper 
Basin (af ter T h o r n t o n , 1979) 
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FIG. 8.2 Plan of the southern Cooper Basin showing the 
locations of the Cuttapirrie, Tirrawarra, Mudrangie, 
and Tindilpie wells in the Patchawarra Trough 
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FIG 8.3 Formations and depositional environments proposed 
by Thornton (1979) for the four wells in the 
Patchav.arra Trough. 
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FIG. 8.4 Formations and depositional environment proposed 
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9 (i) Macerals 
The f i rs t aim of th i s s t u d y was to determine whether any re la t ionship 
ex i s t s between coal macerals and DOM macerals in associa ted sed iments . 
Cor re l a t ions , s ignif icant at the 5% level , have been found between the 
macerals of coals and DOM m the Permian Pa tchawarra Formation of the 
Cooper Bas in , the Permian Pu rn i Formation of the Pedirka Basin , the 
Tr iass ic Peera Peera Formation of the Simpson Desert Basin and the 
J u r a s s i c Poolowanna Formation of the Eromanga Basin . These c o r r e -
lations a re p r e s e n t e d in Tables 9.1 to 9.3 for v i t r in i te DOM, exini te 
DOM and ine r t in i t e DOM, r e s p e c t i v e l y . 
Significant cor re la t ions have been found between vi t r in i te DOM in the 
Cooper , Pedi rka and Eromanga Basins and 
v i t r in i t e in coal (Cooper Basin) 
exin i te in coal (Eromanga Basin) 
and nega t i ve ly , 
exini te in coal (Pedi rka Basin) (Table 9.1) 
The r e s u l t s involving v i t r in i te DOM and exinite in coal a re different 
for the Pedi rka and Eromanga Bas in s . 
In Table 9 . 2 , exini te DOM cor re la tes with 
v i t r in i t e in coal (Cooper and Eromanga Basins) 
exini te in coal (Cooper and Eromanga Basins) 
and nega t ive ly with 
ine r t in i t e in coal (Cooper Basin) 
exini te in coal (Simpson Deser t B a s i n ) . 
Resu l t s involving exini te in coal for the Cooper and Eromanga Basins are 
different again from those for the s equences m the Simpson Desert Bas in . 
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The ine r t in i t e DOM cor re l a t ions a re given in Table 9.3 I n e r t i n i t e DOM 
cor re l a t e s with 
ine r t in i t e in coal (Cooper Basin) 
and negat ive ly with 
v i t r in i te in coal (Cooper Basin) 
exini te in coal (Cooper and Eromanga B a s i n s ) . 
Each DOM maceral co r r e l a t e s with the same maceral in the coal m the 
Cooper B a s m . This is not t r u e for exin i te in t he Simpson Deser t Bas in . 
Resu l t s for the Cooper and Eromanga Bas ins a r e in a g r e e m e n t , a n d , in 
p a r t , con t r ad i c to ry to those for the Pedi rka and Simpson Deser t B a s i n s . 
9(ii) Agreement and Disagreement 
Exinite is the maceral involved in the c o n t r a d i c t o r y r e s u l t s . Spor in i te 
is the dominant exini te in coals and DOM of the P a t c h a w a r r a Format ion, 
Cooper Basin (F ig . 4 . 2 6 ) ; the exini te in Ped i rka Bas in , P u r n i Formation 
coals occurs as approximate ly equal p r o p o r t i o n s of cu t in i t e and spor in i t e 
( F i g . 6 . 1 1 ) ; in the Simpson Deser t Bas in , Peera Peera Formation exin i te 
DOM is predominant ly c u t i n i t e , and cu t in i t e forms about 50% of the 
exini te in the coals (F ig . 6 .11 ) ; cu t in i t e is the least a b u n d a n t ex in i te 
in the Poolowanna Formation of the Eromanga Bas in , spor in i t e and 
res in i te a re dominant , r e s in i t e h i g h e r in coa l s , spor in i t e h i g h e r in DOM 
( F i g . 7 . 6 ) . 
Similar re la t ionsh ips occur be tween the macerals in coals and DOM of the 
Cooper and Eromanga B a s i n s , where the ex in i te is l a rge ly s p o r i n i t e , 
whereas the predominant ly cu t in i te exini te of t he Ped i rka and Simpson 
Desert Basins is assoc ia ted with the r e v e r s e r e l a t i o n s h i p s . 
The posit ive cor re la t ion between spor in i t e DOM and spor in i t e in coal 
implies a h igh deg ree of mobility of the s p o r e s , so tha t t h e y were 
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distr ibuted widely in both peat swamps and adjacent sediments. This 
is in keeping with the nature of spores , which are intended to escape 
from the plants producing them. Spores are selectively dispersed by 
wind and water. 
Cuticle, on the other hand, is intimately attached to needles, shoots, 
s ta lks , leaves, roots and thin stems which it covers. It i s , in most 
cases , associated with vi tr ini te. The more cutinite in Pedirka Basin 
coals, the less vitrinite DOM in associated sediments. Possibly the 
conditions which keep the cutinite within the peat swamp, such as still 
water, retained the vitrinite precursors . 
In the Simpson Desert Basin, the more cutinite in coal, the less 
cutinite DOM. Cutinite is bound into the peat, and little escapes into 
adjacent sediments. That i s , cutinite is preferentially retained in the 
coal-forming a reas . 
Macerals vitrinite and exinite are linked, and are correlated negatively 
with inert ini te . Inertinite DOM increases with an increase in inertinite 
in associated coal, and decreases with an increase in vitrinite and 
exinite in associated coal in the Cooper and Eromanga Basins. Inerto-
detrinite is the dominant inertinite in both coals and DOM in the Cooper 
Basin (Fig.4.29) and in the DOM of the Eromanga Basin (F ig .7 .9) . 
Semifusinite is more abundant in the Eromanga Basin coals. The 
relationship for inertinite between coals and DOM indicates that it, too, 
is easily moved around the peat swamp and into the adjacent sediments. 
Any semifusinite drifting away from the peat is Jikely to be broken up 
into inertodetrinite DOM. 
In summary, the relationships between macerals in DOM and associated 
coals a re : 
Vitrinite DOM correlates with vitrinite in coal (Cooper Basin) and 
r e s 
inite in coal (Eromanga Basin) and is negatively associated with 
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cutinitfi in coal (Ped i rka B a s i n ) . 
Exinite DOM, o c c u r r i n g as s p o r i n i t e , c o r r e l a t e s with v i t r i n i t e and 
spor in i te m coal (Cooper and Eromanga B a s i n s ) ; and o c c u r r i n g as 
cut in i te co r r e l a t e s nega t ive ly with cu t in i t e in the coal (Simpson Deser t 
B a s m ) . Spormi te DOM cor r e l a t e s nega t ive ly with mcir t ini te in coal 
(Cooper Basm) . 
Ine r t in i t e DOM, predominant ly i n e r t o d e t r i n i t e , c o r r e l a t e s with i n e r t o -
de t r in i t e in coal (Cooper Basin) and c o r r e l a t e s nega t ive ly with v i t r i n i t e 
and spor in i t e in coal (Cooper B a s i n ) . 
9(iii) DOM macerals and coal micro l i thotypes 
The second aim of th i s s t u d y was to de te rmine a n y re la t ions be tween 
coal microl i thotypes and d i s p e r s e d organ ic mat te r macera ls in a s soc ia t ed 
sed imen t s . 
Vitr ini te DOM cor r e l a t e s with 
in t e rmed ia t e s (Cooper B a s m ) 
and negat ive ly with 
d u r i t e p lus ine r t i t e (Cooper Basin) (Table 9.1) 
Exinite DOM cor r e l a t e s with 
v i t r i t e plus c lar i te (Cooper Basin) 
in te rmedia tes (Cooper B a s m ) 
and nega t ive ly with 
d u r i t e plus i ne r t i t e (Cooper Basin) (Table 9.2) 
Ine r t in i t e DOM co r r e l a t e s with 
du r i t e plus ine r t i t e (Cooper Basin) 
and negat ive ly with 
v i t r i t e p lus c lar i te (Cooper Basin) 
in te rmedia tes (Cooper Basin) (Table 9 .3) 
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Unfor tuna te ly , s ignif icant r e s u l t s involving microhthotypes are 
available only from the Pa tchawar ra Formation of the Cooper Basin . 
Vi t r i te p lus c lar i te co r r e l a t e with exini te DOM, and negat ively with 
ine r t in i t e DOM; in te rmedia tes cor re la te with v i t r in i te DOM and exini te 
DOM, and nega t ive ly with ine r t in i t e DOM; and dur i t e plus iner t i t e co r -
re la te with ine r t in i t e DOM and negat ive ly with v i t r in i te DOM and exini te 
DOM. 
The sediment i n t e rva l s which are most likely to contain exinite DOM are 
those assoc ia ted with coals having the g rea tes t v i t r i te plus clari te and 
in te rmedia tes c o n t e n t s ; v i t r in i te DOM is most likely to be in in te rva l s 
associa ted with in te rmedia tes - r ich coals; and iner t in i te DOM is likely 
to be in sediments associa ted with du r i t e plus ine r t i t e - r i ch coals . The 
o c c u r r e n c e of the l a t t e r coals is also likely to exclude the occur rence of 
v i t r in i te and exini te DOM in the associated sed iments . 
9( iv) Location of Hydrocarbon Source Rocks 
The t h i r d aim of th i s s t u d y was to determine the locations of good source 
rocks for h y d r o c a r b o n s in the Cooper , Ped i rka , Simpson Desert and 
Eromanga Bas in . 
The q u a n t i t y of DOM in sediments is f irst cons ide red . Ronov, (1958), 
hav ing i nves t i ga t ed 26,000 samples , found the cri t ical lower limit for non-
r e s e r v o i r r o c k , s h a l e - t y p e source sediments in oil p rovinces to be 0.5% 
organic c a r b o n . This lower limit of 0.5% organic carbon has been 
confirmed by more recen t f indings from general ly acknowledged source 
rock un i t s (Tissot and Welte, 1978, p . 430). The organic carbon may be 
exin i te a n d / o r v i t r in i t e on ly , or may also include ine r t i n i t e . In all c a s e s , 
an organic ca rbon content of 0.5% is presumed necessa ry for a rock to 
be a source r o c k . 
Minimum values a re signif icant because a cri t ical level of h y d r o c a r b o n s 
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must be r eached before expuls ion from a source rock is pos s ib l e . 
"Prior to expu l s ion , the specific adsorp t ion capac i ty of a sou rce rock 
lor h y d r o c a r b o n s has to be sat isf ied a n d , moreove r , suff icient h y d r o -
ca rbons for movement of a p r e s s u r e - d r i v e n h y d r o c a r b o n p h a s e have to 
be: available" (Tissot and Welte, 1978, p p . 4 3 0 - 4 3 1 ) . Specific h y d r o c a r b o n 
yields cer ta in ly va ry with maceral type and it is probablt i tha t the 
th reshold is re la t ively sens i t ive to maceral composi t ion . 
On the basis of the weight of tota l organic c a r b o n , Thomas (1979) r a t e d 
the h y d r o c a r b o n source potent ia l of rocks a s : 
0 - 0.5% poor 
0.5 - 1.0% fair 
1.0 - 2.0% good 
2% excellent 
All the r e s u l t s of the p e t r o g r a p h i c s tud ie s a r e e x p r e s s e d in p e r c e n t a g e s 
by volume. The dens i t y of coal is approximate ly 1 .3 , tha t of c l ay , 
qua r t z is 2 . 6 . T h u s , the volume of organic mat te r must be about twice 
the values in the above table for the same r a t i n g s . Also, as all of the 
organic mat ter is not c a r b o n , a cor rec t ion must be made for th i s to allow 
volume to be equa ted with organic c a r b o n . Most of t he o rgan ic ma t t e r 
s tudied has a carbon con ten t between 80 and 90%. On the bas i s of 
rganic mat ter by volume, the h y d r o c a r b o n source rock r a t i n g s a r e : o 
2 (organic ca rbon) x 100 , , 
oTj (wors t case) 
which gives 
0 - 1.3% poor 
1.3 - 2.5% fair for DOM by volume 
2.5 - 5% good 
5% excel lent 
If the above values include all o rganic m a t t e r , i . e . e x i n i t e , v i t r i n i t e 
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and i n e r t i n i t e , t h e n the formations s tud ied have potent ia l as h y d r o -
ca rbon source r o c k s as shown in Table 9 .4 . On th i s b a s i s , the 
formations which a re r a t e d good to excel lent source rocks a re the u p p e r 
pa r t of the Peera Peera Formation of the Simpson Desert Basin , and the 
P a t c h a w a r r a , Mur te ree and Epsilon Formations of the Cooper Basin . This 
is cons i s t en t with the s t a t u s of the Cooper Basin as a p roduc ing oil and 
gas field, and the d i scove ry of h y d r o c a r b o n s above the Peera Peera 
Format ion. 
The t y p e of DOM in sediments is next cons ide red . If only exini te DOM 
and v i t r in i te DOM are allowed as potent ia l source material for h y d r o c a r -
bons the r a t i n g s of the formations would be as shown in the second 
(p .289) 
r a t i n g s column of Table 9.4/. Most formations would be ra ted as poor , 
which is not cons i s ten t with the s t a t u s of the Cooper Basin . 
If i ne r t in i t e is to be exc luded as a source of h y d r o c a r b o n s , then e i the r 
the q u a n t i t y of DOM needed to p roduce h y d r o c a r b o n s is much lower than 
the 0.5% organ ic ca rbon genera l ly accep ted , o r , o ther organic matter 
such as coal seams , must also gene ra t e h y d r o c a r b o n s . 
Coal is d i scoun ted as a h y d r o c a r b o n source by most au tho r s (Tissot and 
Welte, 1978; Evans et a l . , 1984) because any h y d r o c a r b o n s genera ted are 
cons ide red by them to be held in the coal on account of i ts high so rp t i ve 
c a p a c i t y . Cook (1982b)on the o the r h a n d , bel ieves that coals do 
g e n e r a t e and re lease oil. Durand and Para t t e (1983) consider coals to be 
s o u r c e s of oil, and that oil is more easily expel led from coals than from 
o t h e r source r o c k s . 
If coal is cons ide red to be a source for h y d r o c a r b o n s , for example, 
in the Cooper Bas in , the potent ial of the formations of the Gidgealpa 
Group a r e as shown in Table 9 . 5 . If all of the coal is a sou rce , then 
the potent ia l of all formations is exce l len t . If only the exini te in the 
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coals is allowed as a sou rce for oil, t h e n all format ions r a t e as poor to 
fa i r . Ihe potent ial of the r o c k s to g e n e r a t e oil if ex in i t e s from both 
coals and DOM are taken in to account is fair for t he Toolachee , Epsilon 
and P a t c h a w a r r a , cycle 3 , Format ions . All o t h e r format ions h a v e a poor 
potent ia l . If both exini te and v i t r i n i t e in the coal a r e c o n s i d e r e d as 
sources for h y d r o c a r b o n s , oil and g a s , then the r o c k s in t h e Gidgealpa 
Group have excellent po ten t ia l , even without inc lud ing the c o n t r i b u t i o n 
from DOM. 
The T e r t i a r y Frio Formation in t he Texas Gulf coas ta l plain h a s y ie lded 
near ly 6 bilhon b a r r e l s of oil and 60 tril l ion cubic feet of gas (Galloway 
et a l . , 1982). Total o rgan ic ca rbon da ta for 140 Frio samples a v e r a g e 
s l ight ly below 0.3 wt% organ ic c a r b o n . Few samples e x c e e d e d 0.4%. 
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Herbaceous and woody organic mat te r dominate in the Frio, with 
re la t ive ly small quan t i t i e s of amorphous organic mat te r . 
Smith and Cook (1980) , i nves t iga t ing coals of Carboniferous to 
age 
Te r t i a ry / f rom the U . K . , U . S . A . , Canada and Aust ra l ia , found that over 
the r a n k r a n g e 0.2-0.6% R^ max ( ave rage maximum vi t r in i te ref lectance) 
r ap id ine r t in i t e coalification o c c u r s , with R max (Average maximum 
ine r t in i t e re f lec tance) inc reas ing from 0.7 to 1.65%. 
Widely accep ted geochemical data on petroleum source rocks include the 
propos i t ions tha t 
i) the q u a n t i t y of total organic carbon in a rock must be 0.5% or more; 
ii) the d i s p e r s e d organic mat ter in the rock gene ra t e s oil only from 
ex in i t e , and poss ibly some v i t r in i t e ; 
iii) any h y d r o c a r b o n s gene ra t ed in coal a re held in the coal mono-
s t r u c t u r e , so coal IS not a s o u r c e . 
Clear ly , the organic mat ter in the Pa tchawarra Trough does not meet 
these spec i f ica t ions . I t s s t a t u s as a p roduc ing oilfield shows that at 
least one , if not all t h r e e , of the above condit ions is not necessar i ly 
appl icable for a rock to be a source for h y d r o c a r b o n s (Smyth, 1983). 
The r a n k of DOM in sediments is the th i rd p r o p e r t y to be taken into 
cons idera t ion when a s se s s ing the potent ial of a rock as a source of hydro-
c a r b o n s . The Permian Gidgealpa Group is oil mature to pos t -ma tu re over 
almost the en t i r e Cooper Basm (Kants le r et a l . , 1983). There fo re , only 
q u a n t i t y and t y p e of DOM need be a s se s sed for source rock potential in 
the Pa t chawar ra T r o u g h sed imen t s . 
On the basis of q u a n t i t y , the P a t c h a w a r r a , Murteree and Epsilon 
Formations a r e the most su i t ab l e . In Tindilpie 1 the Murteree has a 
compara t ive ly h igh e x m i t e content (16%, Table 9 . 4 ) , though it is low in 
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Mudrangie (5%). Cycle 3 of the Pa t chawar ra Formation in TindiJpie 1 
cilso has a comparat ively h igh exin i te conten t (11%). In abso lu t e t e rms 
t h o u g h , the volume of exin i te i s , at most, 0.6%, so it is n e c e s s a r y to 
accept a lower limit for the q u a n t i t y of DOM r e q u i r e d in a s o u r c e r o c k , 
or to include v i t r m i t e a n d / o r ine r t in i t e a n d / o r coals in the g e n e r a t i v e 
mater ia l . 
In Macumba 1 the Algebuck ina , Poolowanna and Peera Peera Formations 
a re r a t ed as hav ing a fair gene ra t i ve potent ia l on the bas i s of the 
volume of DOM p r e s e n t . Cook (1982b) wr i tes that for the Poolowanna 
Formation "In the cen t r a l pa r t of the Simpson Deser t Basin gene ra t ion 
from all the macerals is likely to have o c c u r r e d bu t in most o t h e r a r e a s , 
only the v i t r m i t e , res in i te and sube r in i t e a re likely to have g e n e r a t e d 
h y d r o c a r b o n s " . He p u t s the initial genera t ion r a n k of i ne r t i n i t e at a 
v i t r in i te ref lec tance value of 0.4%; that of v i t r in i t e at 0.45%; r e s in i t e 
0.4 to 0.45%, and that of spor in i te and cu t in i t e at 0.6%. The Algebuc -
kina Formation may in some a r ea s be suff icient ly mature to g e n e r a t e 
h y d r o c a r b o n s . The Peera Peera Formation is suff icient ly m a t u r e . 
Again, on the bas is of q u a n t i t y , the same p rov i s ions apply as for the 
Cooper Basin sed imen t s . 
9 (v) Coal microl i thotypes and deposi t ional env i ronmen t s in t he Cooper 
Basin 
The four th aim of th is s t u d y was to de termine the use fu lnes s of coal 
microl i thotypes as ind ica to rs of deposi t ional e n v i r o n m e n t s in the Cooper 
B a s m . 
The microli thotype compositions of coals o c c u r r i n g in deposi t ional environ-
ments i n t e r p r e t e d by Thorn ton (1979) could be d i f fe ren t i a ted from one 
ano the r in many c a s e s . Coals which accumulated in associa t ion with 
large lakes can be d i s t i n g u i s h e d , on the bas is of t he i r micro l i tho type 
composi t ions, from those of: 
-282-
i) lower coasta l plain 
ii) a rea dominated by coal swamps 
iii) a rea dominated by o v e r b a n k d e p o s i t s , lakes and swamps. 
Channe l belt coals can be d i s t i ngu i shed from those of t h e : 
i) lower coastal plain 
ii) u p p e r coasta l plain (s l ight over lap) 
iii) a rea dominated by o v e r b a n k d e p o s i t s , lakes and swamps. 
Lower coastal plain coals can be di f ferent ia ted from those of the u p p e r 
coastal p la in . 
In te rms of coal forming e n v i r o n m e n t s , little difference ex is t s between 
"area dominated by coal swamps" and "area dominated by overbank 
d e p o s i t s , lakes and swamps" . These two envi ronments have vi r tual ly 
t he same concen t ra t ion points (Table 8 . 6 ) . Grouping the two toge the r 
g ives a c e n t r e point of 19-31-50. 
The t e rms " u p p e r coastal plain" and "lower coastal plain" seem to be 
more geograph ica l than geological; the lower coastal plain coals have 
composit ions similar to those in the area dominated by coal swamps. 
In F ig . 8 .19, the "channel belt" and "large lake" envi ronments have the 
h ighes t v i t r i t e p lus c lar i te c o n t e n t s . In Tindilpie 1 these are r e p r e s e n t e d 
by Upper S tage 4' and the Murteree and Roseneath Shales r e spec t i ve ly . 
From the cor re la t ion found between DOM macerals and coal microli tho-
t y p e s exini te DOM should be associa ted with these coals . That i s , the 
bes t t y p e of DOM for h y d r o c a r b o n genera t ion is associated with "channel 
bel t" and " large lake" sed imen t s . The channel belt and large lake 
env i ronmen t s also have the h ighes t v i t rmi t e c o n t e n t s , (both a round 60%) 
ca lcula ted from v i t r m i t e = v i t r i t e plus c lar i te + i in termedia tes (Smyth , 
1974). The " u p p e r coastal plain" coals also have re la t ively high 
v i t r i n i t e , at approximate ly 50%. This environment is r e p r e s e n t e d by the 
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Epsilon Formation. (Exini te DOM c o r r e l a t e s with v i t r in i t e in c o a l . ) 
On the basis of quan t i t y of DOM, the best sou rce r o c k s were cy les 2 
and 3 of the Pa tchawar ra Formarion and th(i Mur te ree and Epsilon 
Format ions . If coal is allowed as a s o u r c e , all formations of the Gidgealpa 
Group (excluding T i r r a w a r r a Sands tone ) have good to excel lent potcmtial , 
for exini te -I- v i t r i n i t e . 
Vitr ini te DOM and exini te DOM cor re l a t e with i n t e r m e d i a t e s . The coals 
highest in in te rmedia tes a re those of the u p p e r coastal p la in , or Epsilon 
Formation. Both t ypes of DOM cor re l a t e nega t ive ly with d u r i t e p lus 
i n e r t i t e . Coals h ighes t in d u r i t e p lus ine r t i t e a re "lower coas ta l plain" 
(Upper Stage 4' in Cu t t ap i r r i e I) and "area dominated by coal swamps" 
Pa tchawarra Formation Stage 3 ' , Lower Stage 4 and the Toolachee 
Formation. On the bas is of volume, Stage 3' and lower S tage 4 have 
"fair to good" po ten t ia l , t he Toolachee, "fair to poor" . 
Because of the va r i e ty of deposi t ional env i ronmen t s p r e s e n t e d in each 
formation of the Gidgealpa G r o u p , the source potent ia l in any one forma-
tion d e p e n d s on the pa laeogeography of the a r e a , not jus t t he s t r a t i -
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T a b l e 9 .4 R a t i n g s of f o r m a t i o n s a s p o t e n t i a l h y d r o c a r b o n s o u r c e 
r o c k s in t h e C o o p e r , P e d i r k a , S i m p s o n D e s e r t a n d E r o m a n g a 
B a s i n s 
DOM o n l y . 
-T INDILPIE 
FORMATION 
H u t t o n 
N a p p a m e r r i 
Too l achee 
R o s e n e a t h 
Eps i lon 
M u r t e r e e 
P a t c h a w a r r a 
cyc l e 3 
cyc l e 2 
c y c l e 1 






2 . 1 
2 . 8 
3 .8 
3 .0 




. R a t i n g 
fa i r 
p o o r 
fa i r 






fa i r 





































% vo lume 
V-^E o n l y 
0 .9 
0 .2 
0 . 6 
0 . 5 
0 . 8 
0 . 8 
0 . 8 
1.3 
0 . 8 
0 . 5 
0 . 2 
R a t i n g 
p o o r 
p o o r 
p o o r 
p o o r 
p o o r 
p o o r 
p o o r 
f a i r 
p o o r 
p o o r 
p o o r 
V - \ i t r m i t e E = e x m i t e I - i n e r t m i t e 
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Relat ionships do exis t between DOM mact;rals m sed iments and the 
pet?-ographic composit ions of the assoc ia ted coa l s , both macera ls and 
micro l i tho types . 
In the case of exini te DOM, the co r re l a t ions d e p e n d on the botanical 
origin of the ex in i t e . Exini te DOM occu r s p redominan t ly as spo r in i t e 
in the Cooper and Eromanga Bas ins and c o r r e l a t e s with v i t r in i t e and 
spor in i te in coa ls . Exinite which is p redominan t ly c u t i n i t e in the 
Simpson Desert Bas in , co r r e l a t e s nega t ive ly with cu t in i t e in the coal . 
Exinite DOM cor re l a t e s with v i t r i t e p lus c lar i te and in t e rmed ia t e s in the 
Cooper Bas in . 
Vitr ini te DOM cor re l a t e s with v i t r in i t e in coal (Cooper B a s i n ) , r e s in i t e 
in coal (Eromanga Basin) and in te rmedia te micro l i tho types (Cooper Basin) 
Iner t in i te DOM, mostly i n e r t o d e t r i n i t e , co r r e l a t e s with i n e r t o d e t r i n i t e and 
du r i t e plus ine r t i t e in coal (Cooper B a s i n ) . 
The volumes of DOM sui tab ly h igh for source potent ia l occur in the 
Epsilon, Mur teree and Pa t chawar ra Formations of the Cooper B a s m , and 
the u p p e r par t of the Peera Peera Formation of the Simpson Deser t 
Bas in . 
If both exini te and v i t r in i te in coals can g e n e r a t e and l ibe ra te oil 
and g a s , then all formations of t he Gidgealpa G r o u p , for example , 
(excluding the T i r r awar r a S a n d s t o n e ) have good to excel lent potent ia l 
as source r o c k s . In any of the coal measure s e q u e n c e s , inclusion of 
coal seams as h y d r o c a r b o n source rocks would ra i se the potent ia l s t a t u s 
of the sucee.'^sion to good or exce l l en t . 
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TABLE 3.6 
MACERAL ANALYSES OF COALS FROM FLY LAKE NO. 2 WELL 
COOPER BASIN 






Lab. No. Depth Depth 
(feet) (m) 
43304 8818 2687.7 
mineral-matter-free 
46725 8845.5 2696.1 
46725 8846 2695.3 
43307 8846 2696.3 
Seam average 
mineral-matter-free 
43308 8861 2700.8 
mineral-matter-free 
45727 8865.5 2702.2 
46728 8865 2702.4 
46729 8867 2702.7 
Seam average 
mineral-matter-free 
46730 9016 2748.1 
45731 9017 2748.4) 
43313 9017 2748.4) 
46732 9018 2748.7 
46733 9019 2749.0 
46734 9020 2749.3 
Seam average excluding 
mineral- dirt 
matter-free bands 
46735 9203 2805.1 
46735 9204 2805.4 
46737 9205 2805.7 
46738 9205 2805.0 
43317 9206 2806.0 ; 









































































































































































































































Cy, - Clay 
Cb. - Carbonate 
Py. - Pyrite 
Q. - Quartz 
0th. - Other minerals 
0 - Includes micrlnite 
-31-
TABLE 3.6 (Cont'd) 
MACERAL ANALYSES OF COALS FROM FLY LAKE NO. 2 WELL 
COOPER BASIN 













46740 9246 2812.2 
mineral-matter-free 
46742 9255 2821.2 
mineral-matter-free 
46744 9256 2821.2 
46745 9257 2821.5 
46746 9258 2821.8 
46747 9259 2822.1 
Seam average 
mineral-matter-free 
43323 9289 2831.3 
mineral-matter-free 
43324 9301 2834.5 
mineral-matter-free 
43325 9316 2839.5 
mineral-matter-free 
43328 9482 2890.1 
mineral-matter-free 
46748 9486 2891.3 
43330 9487 2891.6 
46749 9487 2891.6 
46750 9488 2891.9 
46751 9483 2892.2 
46752 9489.5 2892.4 
Seam average 
mineral-matter-free 
43333 9514 2899.9 
mineral-matter-free 
46753 9521 2902.0 
46754 9522 2902.3 
Seam average 
mineral-matter-free 
43334 9526 2903.5 
mineral-matter-free 
46755 9573.5 2918.0 
46756 9574) 2918.2 
















































































































































































































































































































































Cy. - Clay 
Cb. - Carbonate 





0 includes micrinitt^ 
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TABLE 3.7 
MACERAL ANALYSES OF COALS FROM FLY LAKE No. 3 V/ELL 
COOPER BASIN 










Lab. No. Depth Depth 
(feet) (m) 
46759 8717 2656.9 
mineral-matter-free 
45750 8725 2659.4 
46751 8727 2660.0 
Seam average 
mineral-matter-free 
46764 8743 2664.9 
mineral-matter-free 
46766 8759 2669.7 
46767 8760 2670.0 
Seam average 
mineral-matter-free 
46771 8779.5 2676.0 
mineral-matter-free 
46774 8796 2681.0 
46775 8797 2681.3 
46777 879g 2681.6 
46778 8799 2681.9 
46779 8800 2682.2 
46780 8801 2682.5 
Seam average 
mineral-matter-free 
46784 9204 2805.4 
46785 9205 2805.7 
45785 9205 2805.0 
Seam average 
mineral-matter-free 
46792 9319 2840.4 
mineral-natter-free 
45797 9343 2847.7 


























































































































































































































































































Cy. - Clay 
Cb. - Carbonate 
Py. - Pyrite 
Q. - Quartz 
tr - Trace 
0 - includes micrinite 
-33-
TABLE 3.7 (Cont'd) 
MACERAL ANALYSES OF COALS FROM FLY LAKE NO.3 WELL 
COOPER BASIN 









Lab. No. Depth Depth 
(feet) (m) 
46850 9355 2854.5 
mineral-matter-free 
45802 9373 2856.9 
mineral-matter-free 
46804 9427 2873.3 
46805 9429 2874.0 
46806 9430 2874.3 
Seam average (ex-
cluding dirt band) 
mineral-matter-free 
45808 9440 2887.3 
mineral-matter-free 
46815 9473 2887.4 
mineral-matter-free 
46820 9507 2897.7 
46821 9508 2898.0 
46822 9509 2898.3 
Seam average (ex-
cluding dirt band) 
mineral-matter-free) 
46825 9519 2901.4 
mineral-matter-free 
46828 9526 2903.5 
46829 9527 2903.8 
46830 9528 2904.1 
46831 9529 2904.4 
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Ĉ  SH fa 
0 -H 05 

























































































































05 - - ^ 0 
SH TO SH 
0 c fa 
> 05 1 
05 fa SH 
0 
E fa fa 
05 SH -P 
0 -H Ĉ  
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MICROLITHOTYPE ANALYSES OF COALS FROM FLY LAKE HO. 2 '.•/ELL 
COOPER BASIN 
Lab. i"io. Depth Depth 
(feet) (m) 











Inter- 1 Micr- Semi-
med- I cite fus-
iates ± ' 0 ite ' 
16 
17 
8845.5 2696.1 72 
8846 2696.3 ) 61 
8846 2696.3 ) 23 
Seam average 
2. mineral-matter-free 
43308 8861 2700.8 
mineral-matter-free 
46727 8865.5 2702.2 
46728 8856 2702.4 
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TABLE 3.10 (Cont'd) 
MICROLITHOTYPE ANALYSES OF COALS FROM FLY LAKE NO.2 WELL 
COOPER BASIN 
10 . 









46740 9246 2818.2 
mineral-matter-free 
46742 9249 2819.1 
mineral-matter-free 
45744 9256 2821.2 
46745 9257 2821.5 
46746 9258 2821.8 
46747 9259 2822.1 
Seam average 
mineral-matter-free 
43323 9289 2831.3 
mineral-matter-free 
43324 9301 2834.9 
mineral-matter-free 
43325 9316 2839.5 
mineral-matter-free 
43328 9482 2890.1 
mineral-matter-free 
46748 9486 2891.3 
43330 9487 2891.5) 
46749 9487 2891.6) 
46750 9488 2891.9 
46751 8489 2892.2 
46752 9489.5 2892.4 
Seam average 
mineral-matter-free 
43333 9514 2899.9 
mineral-matter-free 
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TABLE 3 . 1 1 
MICROLITHOTYPE ANALYSES OF COALS FROM FLY LAKE NO.3 WELL COOPER BASIN 










Lab, No. Depth Depth 
(feet) (m) 
46759 8717 2656.9 
Mineral-matter-free 
46750 8725 2659.4 
46761 8727 2660.0 
Seam average 
mineral-matter-free 
46764 8743 2664.9 
mineral-matter-free 
46766 8759 2669.7 
46767 8760 2670.0 
Seam average 
Mineral-matter-free 
46771 8779.5 2676.0 
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46775 8797 2681.3 
46777 8798 2681.6 
46778 8799 2661.9 
46779 8800 2682.2 
46780 8801 2682.5 
Seam average 
mineral-matter-free 
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46785 9205 2805.7 
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Seam average 
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TABLE 3.11 (cont'd) 
MICROLITHOTYPE ANALYSES OF COALS FROM FLY LAKE NO.3 V/ELL COOPER BASIH 
(Results are given as percentages by volume unless otherwise stated) 
Lab. No. Depth Depth 
(feet) (m) 
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C l a r -
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COOPER BASIN : PATCHAWARRA TROUGH 
MICROLITHOTYPE ANALYSES OF THE WHOLE SEAMS 
Mudrangie No.l Well 
































































































































* Probably equivalent to the Malabine seam of Fly Lake No.l Well 
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TABLE 6.2 Characteristics of dispersed organic matter in sediments from 
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DC - dispersed organic matter F.L. - fluorescent light 
Plentiful: 50% and more of the exinite 
sparse: 10% of the exinite 
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Microlithotype analyses of Pedirka Basin Coals 
Purni Formation 
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Pecairka Basin: Macumba No.l well 
Lower Permian 
Purni Formation 
Microlithotype analyses of the cuttings 















Inter- i ,,. . , Semi-
-, ' Microite r. • . meci- ; ^ • , fusite -i-
. ^ 1-1- Durite „ • , rates | Fusite 






Pedirka Basin: Poolowanna No.l well 
Peera Peera and Walkandi Formations 
Microlithotype analyses of the Triassic coals 
(Results are given as percentages by volume unless 
otherwise stated) 
Lab.No. ; ̂  ,, i „. _̂  ^, Inter- j ,, • ., Semi- No. of r. .uu ' Depth Vitr- Clar- -, Microite ^ • .̂ ^ ̂  ^̂ „„+.,, Depth \ , ^ > •̂  .̂  med- , ̂  • , fusite -t- counts 
,̂  ^., 1 metres > ite ite . , + Durite TH,,̂ -i4-̂  feet) i ; iates Fusite 
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MACUMBA NO.1 WELL 
Microlithotype Analyses of the Lower to MicJdle Jurassic Cuttings 
Poolowanna Formation 






































































































































































TABLE 7.8 cont'd 
MACUMBA NO.l WELL 
Microlithotype Analyses of the Lower to Middle Jurassic Cuttings 
Poolowanna Formation 











































IT " includes microite and inertodetrite 
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TABLE 7.9 
POOLOWANNA NO.l WELL 
Microlithotype analyses of the Middle to Lower Jurassic coals 
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TABLE 7.9 (cont'c3) 
Poolowanna No.l 
Microlithotype Analyses of Midcile to Lower Jurassic Coals 
Poolowanna Formation 









































































































































































MACUMBA NO.l WELL 
Upper Jurassic 
AlgebucJtina Formation 
Microlithotype Analyses of the Cuttings 









































































































































































































MACUMBA NO.l WELL 
Lower Cretaceous 
Oodnadatta Formation 
Microlithotype Analyses of the Cuttings 























































MACUMBA NO.l WELL 
Upper Cretaceous 
Winton Formation 
MICROLITHOTYPE ANALYSES OF THE CUTTINGS 






















































































































































































TABLE 7.12 (continued) 
MACUMBA NO.l WELL 
Upper Cretaceous 
Winton Formation 
MICROLITHOTYPE ANALYSES OF THE CUTTINGS 





























































UPPER JURASSIC COALS FROM POOLOWANNA NO.l WELL 
Algebuckina Formation 
Microlithotype analyses 










































































POOLOWANNA NO.l WELL 
Microlithotype analyses of coals of Cretaceous age 
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APPENDIX 3 .1 
£]_v_Lake Mo. 1 Well , Cooper Basin 
Desv^riptions of (disperse(d o rgan ic m a t t e r in the i n t e r s e a m 
se(diments. 
1 . 2578.2 metres 8458.5 feet LN 43281 
Carbonaceous siltstone - Grey siltstone with carbonaceous 
layers. 
Transmitted light (TS 239 27) 
Carbonaceous material forms about 5% of the rock, occurring 
predominantly as fragments, from a few microns, to several 
hundreds of microns, in size. Approximately 95% of the organic 
material is opaque : where the fragments are transparent they 
are generally brown in colour. Very rare, three-dimensional 
brown spores are present. 
Fluorescence Mode (B.27361) 
Extremely rare microspores occur in the finer-grained lenses 
2. 2580.4 metres 8466 feet LN 43282 
V/hite sandstone with carbonaceous lenses. 
Transmitted light (TS 23928) 
Carbonaceous material is very scarce; there are rare, 
transparent brown patches and fragments, less than 50 microns 
in size. The grains are closely compacted, some having a thin 
film of brown material rimming them. 
Fluorescence "ode (B.2736 2) 
Uo exinite apparent, 
^- 2585. 2 me::res 8481.5 feet LH 43284 
•••'hite sar.::stone with carbonaceous partings. 
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Transmitted light (TS 23930) 
The grains are tightly compacted with a little clay and 
micaceous material between some of them. There is very little 
carbonaceous matter, mostly opaque. It occurs in the finer-
grained minerals between the quartz grains. There are occurr-
ences of brown transparent organic matter squeezed along grain 
boundaries. Overall the organic matter content is 1%. 
Fluorescence Mode (B.27363) 
No exinite apparent. 
4- 2680.7 metres 8795 feet LN 43285 
Dark grey siltstone. 
Transmitted light (TS 23931) 
The rock contains approximately 5% carbonaceous matter, 
mostly in the form of opaque stringers. There are very rare, 
brown, transparent fragments and patches, often circular in 
outline, generally 50 microns in size. 
Fluorescence Mode (B,27364 
No exinite apparent 
5. 2685.6 metres 8811 feet LN 43287 
Fine sandstone/siltstone with carbonaceous partings. 
Transmitted light (TS 23933) 
There is quite a high proportion of argillaceous and 
micaceous cementing material between the grains of this 
sandstone, and dispersed organic matter occurs in this. The 
organic material is mostly opaque fragments some of them up 
to 200 microns, but generally about 50 microns. It forms 
approximately 1% of the rock and very little of it is 
transparent. 
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Fluorescencf" Mode (B, 2736 5) 
No exinite apparent, 
6, 2688.9 metres 8822 feet LN 43288 
White sandstone 
Transmitted light (TS 239 34) 
The quartz grains are closely packed with very little 
cementing material. There is virtually no carbonaceous matter. 
Fluorescence Mode (B,27366) 
No exinite apparent. 
7, 2691,4 metres 8830 feet LN 43289 
Black carbonaceous shale with leaf impressions. 
Transmitted light (TS 239 35) 
Masses of fossil leaves are visible. Dispersed organic 
matter is abundant, probably about 25% of the rock, mostly in 
fine fragments of 20-30 micron size, but also much larger 
stringers, centimetres long. Most of the fragments are opaque, 
and any transparent material is brown. 
Fluorescence Mode (B.27367) 
The sample contains a lens of coal in v/hich exinite is 
plentiful as spores and cuticles (5%). There does not appes.r-
to be any exinite in the surrounding roclc. 
8, 2691,4 metres 8830 feet LN 47238 
Black carbonaceous shale with pale silty lenses. 
Fluorescence Mode (B.2736 0) 
j'-'icrospores and cuticles are plentiful (2-3% of the more 
carbonaceous areas). In the silty lenses, only microspores 
are present, 1%. Cuticles are associated with vitrinite-
type .material in the carbonaceous lenses. The overall exinite 
content is 1-2%. 
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9- 2692.0 metres 8832 feet LN 43290 
Black mudstone with conchoidal fracture. 
Transmitted light (TS 23936) 
This rock contains about 35% dispersed organic matter, 
mostly as fine opaque fragments, 50 microns in size. There 
are also macroscopically visible fragments. Where the section 
is very thin, transparent material is dark brown. 
Fluorescence Mode (B,27368) 
No exinite apparent. Many of the opaque fragments appear 
to be vitrinite. 
10. 2701.1 metres 8862 feet LN 43292 
Black silty shale/siltstone. 
Transmitted light (TS 23938) 
Dispersed organic matter forms 25% of the rock. It is 
fairly coarse fragments and stringers, well aligned with the 
bedding. The organic matter is predominantly opaque; 
transparent material is brown. 
Fluorescence Mode (B,27369) 
There are very rare microspores and extremely rare algae, • 
The carbonaceous fragments are mostly vitrinite and some 
inertinite, 
11. 2706.9 metres 8881 feet LN 43293 
White sandstone with carbonaceous patches. 
Transmitted light (TS 23939) 
Quartz and other detrital grains are tightly packed with 
very little cementing material. There is virtually no dispersed 
organic matter, except for a few transparent fragments and 
some thin yellowish staining around the edges of some grains. 
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Fluorescence Mode (B.27370) 
No exinite apparent, 
12, 2718,8 metres 8_9_20_j;eet LN 43294 
Laminated dark grey and white silts tone/sandstone, 
Transmitted light (TS 23940) 
There is about 5% dispersed organic matter in the silty 
layers, none in the sandstone, giving about 2% overall. The 
layers are a millimetre or so thick. The organic matter occurs 
in fairly coarse fragments or stringers, mostly opaque. There 
are some transparent stringers and small circular bodies 
( 50 microns). 
Fluorescence Mode (B.27371) 
Carbonaceous fragments are plentiful, but microspores are 
associated with only a few of those fragments. Exinite 1%. 
Many of the opaque fragments appear to be vitrinite. 
13, 2840.7 metres 9320 feet LN 43296 
Grey mudstone with leaf impressions. 
Transmitted light (TS 23942) 
Dispersed organic matter forms about 5% of the rock. It 
is fine, the fragments being generally 20-30 microns, up to 
50 microns, and mostly opaque. There are rare, brown transpa-
rent fragments. 
Fluorescence Mode (B,27372) 
No exinite apparent. Fragments are mostly vitrinite, 
14, 2849,9 metres 9350 feet LN 43298 
Brown sandstone. 
Transmitted light (TS 23944) 
The quartz grains are tightly packed, with little cementing 
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material. Only a few transparent fragments of organic matter 
occur. 
Fluorescence Mode (B.27375) 
No exinite apparent, 
15. 2863,3 metres 9394 feet LN 43299 
Black carbonaceous silty shale. 
Transmitted light (TS 23945) 
This rock contains about 20% dispersed organic matter as 
opaque stringers from a few microns to millimetres in length. 
The longer stringers appear to be vitrinite. Some of the 
finer material is transparent, brown. 
Fluorescence Mode (B.27376) 
Microspores are dispersed through the finer-grained lenses, 
1-2% and have quite low fluorescence. The thick coaly lenses 
are generally seimfusinite, the finer streaks are vitrinite. 
16. 2871.1 metres 9419.5 feet LN 43300 
Grey siltstone with paler sandy lenses. 
Transmitted_2_ight (TS 23946) 
Dispersed organic matter forms 2-10% of the silty lenses; 
there is very little in the sandy lenses, giving about 2% 
overall content. The organic matter is mostly opaque stringers; 
a few which are partly transparent are brown. 
Fluorescence Mode (B.27377) 
There are rare microspores, and fragments of semifusinite 
and vitrinite. 
17. 2871.2 metres 9420 feet LN_4330^ 
White sandstone. 
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Trans.mitted light (TS 23947) 
There is very little dispersed organic matter, just a few 
transparent patches and wisps between the grains. 
Fluorescence Mode (B,27378) 
Uo exinite apparent. 
18, 2881,1 metres 9452,5 feet LN 43302 
Buff siltstone. 
Transmitted light (TS 23 948) 
There is 1% dispersed organic matter, opaque fragments 
100 microns in size. 
Fluorescence Mode (B.27379) 
No exinite apparent. 
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APPENDIX 3_̂_2 
Fly Lake No. 2 Well, Cooper Basiji 
Descriptions of the dispersed organic matter in the interseam 
'"''' sediments. 
1. 2682,2 metres 8800 feet LN 43303 
Dark grey carbonaceous siltstone, conchoidal fracture, 
with paler, non-carbonaceous lenses. 
Transmitted light (TS 24 23 2) 
The organic material occurs in layers where it forms about 
25% of the rock. It occurs in long stringers, wrapped around 
grains and as fragments. Almost all of it is opaque, with 
perhaps 10% transparent material, orange-brown to brown. The 
pale areas of the rock contain only a few fragments of 
carbonaceous material. The layers are a few hundred microns 
to several millimetres in width. Overall the organic content 
is approximately 10%. 
Fluorescence Mode (B.27326) 
Microspores are dispersed through the rock but are sparse 
( 1%), There are also algae through the rock, rather rare, 
occurring singly and 20-100 microns in size. Neither the 
spores nor algae are present in the sand lenses. Cuticles 
are even rarer than the algae, 
2. 2691,4 metres 8830 feet LN 43305 
Laminated carbonaceous/non-carbonaceous shale. 
Transmitted light (TS 24233) 
Dispersed organic matter forms up to 20% of the carbona-
ceous layers, and is virtually absent from the pale layers. 
The overall organic content is about 5%. It occurs as fine 
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stringers, up to 100 microns long, and fine fragments, down 
to a few microns in size. The organic matter is mostly opaque, 
but there is about 30% transparent material. 
Fluorescence Mode (B,273 27) 
Microspores occur through the rock ( 1%). Algae are also 
present, although not as many as above, and they tend to be 
smaller in size (50 microns average). They are more orange 
coloured than those above in general, with only a few of the 
larger bright yellow ones. 
3. 2693.5 metres 8837 feet LN 43306 
Sandstone with macroscopic streaks of carbonaceous material, 
Transmitted light (TS 24234) 
No dispersed organic matter is visible in the thin section. 
Fluorescence Mode (B,273 28) 
No exinite apparent. 
4. 2703.6 metres 8870 feet LN 43309 
Micaceous siltstone, subconchoidal fracture. 
Transmitted light (TS 24235) 
There is about 2% dispersed organic matter scattered 
through the rock, not layered. There are very long continuous 
streaks which may be rootlets, and fragments from a few microns 
to 300 microns in size. Most of the fragments are opaque with 
a few brown transparent ones. 
Fluorescence Mode (B,27329) 
Uo exinite apparent, 
5. 2708.8 .metres 8887 feet LN 43310 
Sandstone with macroscopic lenses of carbonaceous material. 
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Transmitted light (TS 24 236) 
Stringers of carbonaceous material are squeezed along 
grain boundaries, from very fine wisps to ones macroscopi-
cally visible. They are generally opaque. The total organic 
content is 1%. 
Fluorescence Mode (B.27330) 
No exinite apparent. 
6. 2710.6 metres 8893 feet LN 43311 
Sandstone with carbonaceous lenses. 
Transmitted light (TS 24237) 
There is very little dispersed organic matter, just a few 
wisps around grains. 
Fluorescence Mode (B.27331) 
No exinite apparent. 
^' 2712,7 metres 8900 feet LN 43312 
Carbonaceous siltstone. 
Transmitted light (TS 24238) 
The carbonaceous matter is scattered randomly through the-
rock with no obvious bedding planes. It occurs mostly as 
opaque fragments from a few microns to 200 microns in size, 
and forms approximately 5% of the rock. About 10% of the 
dispersed organic matter is transparent, orange to brown in 
colour. 
Fluorescence Mode (B.2733 2) 
Extremely rare microspores with fairly weak fluorescence, 
8- 2749.6 metres 9021 feet LN 4331^ 
Sandstone with carbonaceous lenses. 
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Transmltted light (TS 24 240) 
There is very little microscopic dispersed organic matter, 
just a few opaque and transparent fragments. 
Fluorescence Mode (B.27333) 
No exinite apparent, 
9, 2761.2 metres 9059 feet LN 43315 
Carbonaceous siltstone with fossil leaves. 
Transmitted light (TS 24241) 
There is about 2-3% dispersed organic matter, as fragments 
and stringers, mostly opaque. 
Fluorescence Mode (B.27334) 
Extremely rare, weakly fluorescing microspores. 
10, 2804.5 metres 9201 feet LN 43316 
Very carbonaceous lithic sandstone. 
Transmitted light (TS 24242) 
The organic matter is macroscopically visible in stringers 
up to a few millimetres wide and a centimetre or so long. 
These are generally opaque but often transparent on edges, so 
may be vitrinite-type material. They occur wrapped around 
and between clastic grains and form about 5% of the rock. 
Fluorescence Mode (B.27335) 
Uo exinite apparent. 
11, 2813.3 metres 9230 feet LN 43318 
Sandstone with carbonaceous lenses. 
Transmitted light (TS 24 243) 
There is very little dispersed organic matter, but 
macroscopic stringers, mostly opaque, occur through the rock, 
forming about 1% of it. 
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Fluorescence Mode (B.27336) 
There are a few microspores in the rare shaly lenses. 
12. 2817.0 metres 9242 feet LN 43319 
Sandstone with carbonaceous streaks. 
Fluorescence Mode (B.27337) 
No exinite apparent. 
13. 2818,5 metres 9247 feet LN 46741 
Black mudstone with conchoidal fracture. 
Transmitted light (TS 25364) 
The dispersed organic matter varies in the different layers 
of the rock from about 10 to 80%, probably 40% overall. It is 
virtually all opaque and occurs in fragments 50 to 200 microns 
in size. 
14. 2819.4 metres 9250 feet LN 46743 
Black mudstone with conchoidal fracture. 
Transmitted light (TS 25365) 
The dispersed organic matter is similar to that in the rock 
above, except that 20% of the fragments are transparent. 
15. 2827.0 metres 9275 feet LN 43322 
Carbonaceous siltstone/shale. 
Transmitted light (TS 24244) 
Some areas of the rock consist of about 60% carbonaceous 
matter, others 30%, the remainder being mostly quartz grains. 
The coaly matter is predominantly opaque, although transparent 
around the edges, so may be vitrinite. The overall content of 
organic matter is about 20%. 
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16. 2842.9 metres 9327 feet LN 43326 
Black carbonaceous mudstone with conchoidal fracture. 
Transmitted light (TS 24 245) 
Dispersed organic matter is spread evenly through the 
matrix of the rock as fragments from a few microns to about 
200 microns size, forming approximately 30% of the rock. Most 
of the larger fragments are opaque. The abundant finer 
material is fragmentary or amorphous, with transparent pieces 
opaque ones. The rock contains a few well-preserved brown 
spores. 
Fluorescence Mode (B.2733 9) 
No exinite apparent. 
17. 2864.8 metres 9399 feet LN 43327 
Sandstone with carbonaceous lenses. 
Transmitted light (TS 24 246) 
The dispersed organic matter is sparse, mostly opaque, 
with a few transparent fragments ( 100 microns), and 
stringers. 
Fluorescence Mode (B.27340) 
No exinite apparent. 
18. 2890.4 metres 9483 feet LN 43329 
Carbonaceous shale, with abundant fossil leaves. 
Transmitted light (TS 24247) 
The dispersed organic matter occurs as layers of fine 
fragments ( 50 microns) and frequent long thin stringers. 
Most of the .material is opaque, and forms about 10% of the 
rock. 
-139-
Fluorescence Mode (B.27341) 
Extremely rare microspores. 
19. 2893.5 metres 9493 feet LN 43331 
Black carbonaceous shale with leaf impressions. 
Fluorescence Mode (B.27342) 
No exinite apparent. 
20, 2895.0 metres 9498 feet LN 43332 
Dark grey carbonaceous shale. 
Fluorescence Mode (B.27345) 
No exinite apparent, 
21, 2905.0 metres 9531 feet LN 43335 
Dark grey shale. 
Fluorescence Mode (B.27343) 
No exinite apparent. 
22. 2909.0 metres 9544 feet LN 43336 
White siltstone with dark carbonaceous streaks. 
Transmitted light (TS 24248) 
There are abundant stringers of carbonaceous material 
around and between the clastic grains. Most is opaque and 
macroscopically visible, about 3% of the rock. 
Fluorescence Mode (B.27344) 
No exinite apparent. 
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APPENDIX 3.3 
Fly Lake No,3, Cooper Basin 
Description of dispersed organic matter in the interseam 
sediments 
1. 2651.5 metres 8699 feet LN 46757 
Very fine sandstone with carbonaceous "scares". 
Transmitted light (TS 25366) 
There is little carbonaceous matter in the bulk of the 
rock, except for the "scares". The material in these is 
opaque. The overall percentage of dispersed organic matter 
varies greatly, but is probably < 2% overall. 
Fluorescence Mode (B.27058) 
Some small (200-300 microns) shaly lenses contain 
microspores, 2-3% of the lens, and rare algae. The sandy 
portions contain no exinitic material, and the shale lenses 
form only a very small proportion of the rock. Exinitic 
material is <1% overall. 
2. 2654.2 metres 8708 feet LN 46758 
Light and dark laminated siltstone. 
Transmitted light (TS 25367) 
The dispersed organic matter occurs in small fragments 
and stringers (15-50/^ in size), very evenly dispersed through 
the rock along the bedding direction. It comprises probably 
about 25% of the rock, but is virtually all opaque. Layers 
of coarser grained material (light coloured; usually about 
100 Lc wide) have very little organic matter in them. 
Fluorescence ::ode (B.27059) 
."•'-icrospores are plentiful in the shaly layers, 2-3%, and 
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there are rare algae, which occur singly, and very rare 
cuticles. As most of the rock is shaly, with just a few 
sandy lenses, the exinitic content is probably about 1-2%. 
3. 2660.4 metres 8728.5 feet LN 46762 
Grey mudstone with rare plant fossils. 
Transmitted light (TS 25368) 
The rock contains about 5% of very fine (5-30_^(^ ) 
carbonaceous fragments, scattered evenly through the rock. 
They are virtually all opaque. 
Fluorescence Mode (B.27060) 
Very rare microspores, Exinitic material < 1%. 
4. 2661.8 metres 8733 feet LN 46763 
Dark grey fossiliferous carbonaceous shale. 
Transmitted light (TS 25369) 
The carbonaceous material occurs as either long, thin 
(10-30,to) stringers, approximately parallel to the bedding, 
and in between these very fine fragments (10 c<. ) scattered 
evenly through the matrix of the rock. All of this material . 
is opaque, and probably forms 3-4% of the rock. 
Fluorescence Mode (B.27061) 
There are rare microspores and cuticles. Most of the 
organic matter seems to be vitrinitic; exinitic material is 
< 1%. 
5. 2668.2 metres 8754 feet LN_J.§^H 
Light and dark laminated siltstone. 
Transmitted light (TS 25370) 
The dispersed organic matter tends to be concentrated more 
in the finer grained layers, where it occurs as very fine 
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fragments (10-30 ,u ) and small stringers. The fragments 
are a bit coarser in the coarser grained lenses. The 
dispersed organic matter is about 10% of the rock, and is 
virtually all opaque. 
Fluorescence Mode (B.2706 2) 
There is 1-2% m.icrospores in the fine grained portions 
of the rock; also rare cuticle and very rare algae. The 
overall exinitic content is probably about 1%. 
5. 2671.1 metres 8763.5 feet LN 46768 
Black carbonaceous shale. 
Transmitted light (TS 25371) 
The organic matter occurs fairly evenly distributed 
through the rock, as fine fragments and stringers, probably 
about 30% of the whole. Most of it is opaque, but there are 
rare transparent fragments, generally about 30L,U in size. 
Fluorescence Mode (B.27063) 
Exinitic material is abundant, predominantly microspores, 
but also sparse algae and cuticle. Exinite probably forms 
about 5% of the rock. 
7. 2673.1 metres 8770 feet LN 46769 
Black carbonaceous mudstone. 
Transmitted light (TS 25372) 
The dispersed organic matter occurs as fine fragments 
(20̂ (j- ), about 30% of the rock. It is virtually all opaque, 
except for very rare transparent bodies (about 30 u^ ) as 
above. These may be algae. 
Fluorescence Mode (B.27064) 
Exinitic material is abundant, mostly microspores and 
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sparse algae. There is no exinite in the sandy lenses. 
Exinite forms about 3-4% of the rock. 
8. 2674.6 metres 8775 feet LN 56770 
Black carbonaceous shale. 
Transmitted light (TS 25373) 
Dispersed organic matter occurs as fine fragments 
(20-30^ ) and stringers, forming about 40% of the rock. It 
is virtually all opaque. 
Fluorescence Mode (B.27065) 
Microspores are plentiful, except in coarse grained 
lenses, 2-3% of the fine-grained part. Algae are very rare, 
so are cuticles. The overall content of exinite material is 
probably about 2%. 
9. 2677.7 metres 8785 feet LN 46772 
Black, carbonaceous, fossiliferous shale. 
Transmitted light (TS 25374) 
Dispersed organic matter forms about 20% of the rock, and 
occurs mainly as small stringers (10-20yL^ wide) and fragments. 
There are rare coarser pieces 100-200 microns in size. Most 
of the organic matter is opaque; the transparent fragments 
appear to be of a vitrinite type. 
Fluorescence Mode (B,27066) 
Cuticles and microspores are plentiful in some bands of 
the rock, rare in others. Algae are extremely rare. Exinitic 
matter is probably about 1% overall, 
10, 2679.3 metres 8790.5 feet LN_^.§2Z^ 
Laminated light and dark siltstone. 
-144-
Transmitted light (TS 25375) 
The carbonaceous matter is fairly well restricted to 
the finer grained bands, of which it forms about 5%. The 
overall carbonaceous content is probably about 2%. The 
organic matter occurs as fragments and stringers, generally 
100-200 microns in size. Virtually all of the organic matter 
is opaque. 
Fluorescence Mode (B,27067) 
There is no exinitic material in the coarse grained 
portion of the rock, and only very rare microspores in the 
finer grained lenses. The amount of exinitic material 'C- 1%. 
11. 2681.5 metres 8797.5 feet LN 46776 
Fossiliferous, laminated light and dark shale. 
Transmitted light (TS 25376) 
The rock has macroscopically visible "scares" of 
carbonaceous material wandering through it. These consist 
of long chains of fragments, generally about 1 0 ^ in size, or 
else much coarser coherent organic matter. Virtually all of 
this material is opaque. Nodules of siderite are associated 
with some of these scares, about 0.5 mm in diameter. 
Fluorescence Mode (B.2706 8) 
There are a few microspores in the "scares" which appear 
to consist mainly of vitrinite and inertinite. Apart from 
these concentrations there is no exinitic material through the 
rock, Exinite < 1%, 
12, 2684,^ metres 8807 feet LU 46781 
DarK grey siltstone. 
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Transmitted light (TS 2.'b2>ll) 
Carbonaceous matter forms about 20% of the rock, as 
stringers and fragments interlaced between the inorganic 
detrital grains. The average size of the material is about 
100 microns and it is virtually all opaque. 
Fluorescence Mode (B.2706 9) 
There are rare microspores scattered through the rock: 
exinite < 1%. 
13. 2800.5 metres 9188 feet LN 46782 
Pale sandstone with abundant carbonaceous streaks. 
Transmitted light (TS 25378) 
The organic matter occurs in macroscopically visible 
stringers mostly, with a few finer scattered fragments, 
forming about 3% of the rock. The organic material is all 
opaque. 
Fluorescence Mode (B.2 7070) 
There are a few very rare microspores in the coaly layers: 
exinite < 1%. 
14. 2804.0 metres 9199.5 feet LN 46783 
Carbonaceous siltstone. 
Transmitted light (TS 25379) 
The organic matter occurs both as macroscopic and 
microscopic stringers, and as fragments from about 10 to 100 
microns. The fragments are mostly concentrated into layers, 
with only rare pieces scattered through the whole rock. The 
organic matter is virtually all opaque, although some thinner 
parts of the larger streaks are slightly transparent, suggesting 
they may be of a vitrinitic nature. 
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Fluorescence Mode (B.27071) 
There are a few microspores in the fine-grained lenses, 
which are rare. Exinite content < 1%. 
15, 2807,1 metres 9209,5 feet ]A1^^1^1 
Carbonaceous shale. 
Transmitted light (TS 25380) 
The organic matter occurs as fine fragments (20-100 
microns) and stringers, scattered fairly evenly through the 
rock, except for occasional layers, some hundreds of microns 
thick, which contain no organic material at all. The organic 
matter forms about 2-3% of the rock, and is opaque. Rare 
larger fragments occur. 
Fluorescence Mode (B.27072) 
Rare microspores and cuticles occur in the fine-grained 
portions of the rock. Exinite <- 1%. 
16, 2809.0 metres 9216 feet LN 46788 
Dark grey siltstone. 
Transmitted light (TS 25381) 
Organic matter forms about 10% of the rock, and occurs 
as fragments, generally 10-15 microns scattered evenly 
through the rock. These fragments are opaque. 
Fluorescence Mode (B.27073) 
Uo exinitic material visible. 
17, 2810.9 metres 9222 feet LU 46789 
Dan-: grey carbonaceous shale. 
Transmitted light (TS 2538 2) 
The organic matter occurs as stringers, generally 20-200 
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microns long, and fine fragments 10-50 microns in size. The 
material is scattered evenly through the rock and forms about 
10% of it. Much of the dispersed material is opaque but there 
are also transparent stringers and fragments. This transparent 
matter is probably of a vitrinite type. 
Fluorescence Mode (B.27074) 
There are very rare microspores. Exinite < 1%. 
18. 2837.7 metres 9310 feet LN 46 790 
Dark grey siltstone. 
Transmitted light (TS 25383) 
Carbonaceous material forms about 30% of the rock and 
occurs as stringers interwoven between the inorganic detrital 
grains; also as fragments about 50 microns in size. Almost 
all of this material is opaque, rare transparent stringers 
being of a vitrinite type. 
Fluorescence Mode (B.27075) 
There are extremely rare microspores. Exinite < 1%. 
19. 2840,1 metres 9318 feet LN 46791 
Black mudstone with silty lenses. 
Transmitted light (TS 25384) 
The fine-grained part of the rock contains about 5% 
organic matter which occurs as very fine fragments 5-10 
microns in size, most of which are opaque. The coarser 
silty lenses contain about 10% organic matter which is also 
in coarser fragments 50-100 microns, and is both transparent 
and opaque. However, the transparent material appears to be 
of a vitrinite type. 
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Fluorescence r'ode (B. 27127) 
Uo exinite apparent. 
20. 2842,0 metres 9324 feet LN 46793 
Grey sandstone with carbonaceous blebs. 
Transmitted light (TS 25385) 
The carbonaceous matter is fairly coarse in fragments 
and stringers 100-500 microns, forming about 2% of the rock. 
The organic matter is opaque. 
Fluorescence Mode (B.2 7128) 
Uo exinite apparent. 
21. 2843.8 metres 9330 feet LN 46794 
Grey silty mudstone. 
Transmitted light (TS 25386) 
Carbonaceous matter forms about 15% of the rock; it 
occurs as fragments (5-50 microns) and stringers and is opaque 
Fluorescence Mode (B.27129) 
Uo exinite apparent. 
22. 2945,3 metres 9335 feet LN 46795 
Black carbonaceous shale. 
Transmitted light (TS 25387) 
About 40% of the rock is carbonaceous material, mostly 
thin bands up to 30/A wide. The thinnest bands (< 5/4.) are 
both opaque and transparent, but the thicker bancs are 
transparent and appear to be of a vitrinite type. This is 
the first rock examined from the top of the Patchawarra 
For.mation down, which has contained predominantly transparent 
organic .matter. 
Fluorescence Mode (B,27130) 
i-Iicrcspores, and m.ore rarely cuticle and algae, occur 
-149-
sparsely through the rock probably about 1% of it, 
23. 1847_^0_metr_es 9340^_5_feet LN 46796 
Grey shale. 
I^ransmitted light (TS 25388) 
About 20% of the rock consists of fragments, 10-50 microns, 
scattered evenly throughout. Most of these fragments are 
opaque, but some are transparent of a vitrinite type. 
Occasional long stringers through the rock are transparent. 
Fluorescence Mode (B.27131) 
No exinite apparent. 
24. 2849,9 metres 9350 feet LN 46799 
Dark grey carbonaceous siltstone. 
Transmitted light (TS 25389) 
Organic matter forms about 20% of the rock. It occurs 
as stringers and fragments generally 20-50 microns in size. 
Virtually all of this material is opaque. 
Fluorescence Mode (B.27132) 
No exinite apparent. 
25. 2854,8 metres 9366 feet LN 46800 
Black carbonaceous shale. 
Transmitted light (TS 2539 0) 
About 20% of the rock is organic matter, from extremely 
fine fragments, 5 microns, to macroscopically visible bands. 
The coarser material is opaque, but much of the fine stringers 
and fragments is transparent. The transparent material appears 
to be of a vitrinite type. 
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Fluorescence Mode (B.27133) 
Uo exinite apparent, 
25. 2855.1 metres 9367 feet LN 46801 
Siltstone. 
Transmitted light (TS 2 5391) 
Organic matter forms about 2% of the rock, and occurs 
as fragments generally 30-100 microns in size. These are 
opaque. 
Fluorescence Mode (B.27134) 
No exinite apparent. 
27. 2858.1 metres 9377 feet LN 46803 
Grey carbonaceous silty mudstone with brown pellets. 
(The pellets seem to be of clay). 
Transmitted light (TS 25392) 
The organic matter occurs as very fine fragments (5-30 
microns), scattered evenly through the rock and forming about 
2% of it. Most of the fragments are opaque; the transparent 
fragments seem to be of a vitrinite type. 
Fluorescence Mode (B.27135 ) 
Uo exinite apparent. 
28, 2876,4 metres 9437 feet LU 46807 
Grey silty mudstone with carbonaceous fragments. 
Transmitted light (TS 25393) 
Organic matter occurs as fine fragments, (5-50 microns), 
and a few stringers spread evenly through the rock forming 
about 10% of it. Virtually all of the fragments are opaque. 
Fluorescence Mode (B,27136) 
U'o exinite apparent. 
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29. 2877.9 metres 9442 feet LN 46 809 
Black micaceous mudstone. 
Transmitted light (TS 25394) 
Organic matter forms about 25% of the rock occurring 
mostly as short stringers (100-200 microns) and some 
fragments (10-15 microns). Most of the material is opaque, 
but some of the fragments and stringers are transparent. 
Fluorescence Mode (B,27137) 
No exinite apparent. 
30. 2879.4 metres 9447 feet LN 46810 
Carbonaceous shale. 
Transmitted light (TS 25395) 
Most of the rock contains only very fine fragments 
(5-20 microns) and a few stringers of organic matter; 1 to 2%. 
Certain layers contain 5-10% organic matter in the form of 
long stringers, which appear to be mostly opaque, but do have 
a form similar to cuticles. 
Fluorescence Mode (B.27138) 
No exinite apparent. 
31. 2879.8 metres 9448 feet LN 46811 
Carbonaceous shale. 
Transmitted light (TS 25396) 
Organic matter forms about 20% of the rock, occurring 
generally as very fine fragments ( 5-20 microns). Some coarse 
streaks are present, A lot of the fragments appear to be 
opaque, but extremely fine ones may be transparent, and some 
of the coarse streaks are transparent. 
Fluorescence Mode (B,27139) 
No exinite apparent, but there are many fragments 10-20 
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microns which fluoresce yellow. Thpsp may bp minprals or 
dismtf^grated pipces of exmitp. 
32. 28 11.0 mptres 9 452 feet LN 4 6812 
Black mudstone. 
Transmitted Light (TS 25397) 
Organic matter forms about 30% of thp rock and occurs 
as fragments from a few microns to about 100 microns, m 
general. Most fragments are opaque: very rare transparent 
ones may be algae. 
Fluorescence Mode (B,27140) 
Possibly very rare microspores. 
33. 2882.6 metres 9457.5 feet LN 4 6813 
Grey laminated silstone. 
Transmitted light (TS 25398) 
Carbonaceous matter forms about 20% of the rock, as short 
stringers. Most of the material appears to be opaque, but 
there are some transparent fragments. 
Fluorescence Mode (B 27141) 
No exmite apparent 
34. 2885.2 metres 9466 feet LN 46 814 
Black carbonaceous shale. 
Transmitted light (TS 25399) 
The organic matter occurs m fine fragments to macrosco-
pically visible bands, forming about 25% of the rock. Most of 
the coarser material, and even the fragments, are opaque. There 
IS however some transparent material, possibly sporps. 
Fluorescpnce Mode (B 27142) 
Therp is some very faintly fluorpscent yellow-brown 
material which may be microspores. Also there are yellowish 
fragments v;hich may be a mineral or disintegrated exinite 
(cf LN 46811) 
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35. 2890.1 metres 9482 feet LN 46816 
Grey micacious siltstone. 
Transmitted light (TS 25 4 00) 
Organic matter forms about 10% of the rock occurring 
mostly as stringers up to hundreds of microns long and some 
fragments up to about 100 . Most of the material is opaque, 
but there are rare transparent fragments. 
Fluorescence Mode (B.27143) 
No exinite apparent. 
3 6. 2892.2 metres 9489 feet LN 46 817 
Laminated light and dark micacious, carbonaceous siltstone. 
Transmitted light (TS 25401) 
The lighter areas contain 5-10% organic matter as fragments 
up to about 100 microns, which are both opaque and transparent. 
The darkpr areas contain about 20% organic matter, as stringers 
and coarser fragments, mostly opaque, but some fragments are 
transparent. 
F1uorescence Mode (B.2 714 4) 
There are possibly a few microspores m the finger-grained 
portions of the rock, but the fluorescence of the material is 
very faint. 
37. 2895.0 metres 9498 feet LN 46818 
Pale grey sandstone. 
Transmitted light (TS 25 4 02) 
Contains virtually no organic mattpr. 
Fluorpscpncp Modp (B.27223) 
No pxinite apparent. 
38. 2^1Z^2_metrp^ 9 505.5 fpet LN 46819 
Dark grey mudstone. 
Transmitted light (TS 25403) 
This rork contains about 10% of very fine fragments 
( 5-50 microns) of dispprspd organic mattpr, with a few finp 
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stringei'S. Most of this organic matter is opaque. 
Fluorescence Mode (B,27224) 
U'o exinite apparent, 
39, 2899.1 metres 9511.5 feet LN 46823 
Black carbonaceous shale. 
Transmitted light (TS 25404) 
Organic matter occurs as extremely fine fragments to 
ones 100-200 microns, to macroscopically visible bands. The 
average size is about 30-50 microns. Carbonaceous matter 
probably forms about 20% of the rock, but it is difficult to 
judge because of the fineness of many particles. Most of the 
fragments seem opaque, but there are some fine transparent 
ones, possibly spores. 
Fluorescence Mode (B.27 225) 
Cuticles and microspores are fairly abundant in one thin 
(5mm) band of the rock, but absent from the rest of it. 
Overall exinite is probably 1%, 
40, 2900,5 metres 9516 feet LN 46824 
Dark grey mudstone. 
Transmitted light (TS 25405) 
Carbonaceous fragments, generally about 30 microns in 
size, form approximately 25% of the rock. These fragments 
are nearly all opaque, although there are a few transparent 
ones. 
Fluorescence Mode (B,27226) 
Ûo exinite apparent, 
41, 2902.0 metres 9521 feet LI I 46 8 26 
SlacK carbonaceous shale. 
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Transmitted light (TS 25406) 
Carbonaceous material occurs generally as very fine 
fragments, 5-10 microns, but up to 50 microns, and also as 
long thin stringers. The proportion in the rock is 
probably 5-10%. Most of the material is opaque: some of the 
stringers are transparent, but appear to be of a vitrinite 
type. 
Fluorescence Mode (B.27227) 
No exinite apparent. 
42. 2902.9 metres 9524 feet LN 46827 
Black carbonaceous shale. 
Transmitted light (TS 25407) 
Carbonaceous matter is about 35% overall, occurring as 
coarse bands in some layers, and coarse fragments up to 100 
microns, and as very fine stringers in others. Most of the 
material is opaque, but sparse transparent megaspores are 
quite obvious. There are also thin transparent bands, and 
microspores, possibly even algae, although the smaller bodies 
are harder to delineate. Some of the more persistent bands 
may be vitrinitic. 
Fluorescence Mode (B.27228) 
There are microspores and cuticles in one half of the 
sample, probably forming 2-3%, and some rare megaspores. The 
overall exinite content is possibly 1%. 
43, 2906,3 metres 9535 feet LN 46833 
Dark grey carbonaceous mudstone. 
Transmitted light (TS 25408) 
Organic matter is dispersed evenly through the rock as 
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fine fragments and stringers, with occasionally macroscopi-
cally visible stringers. It forms about 15% of the rock, 
and is .mostly opaque, although there are a few transparent 
fragments. 
Fluorescence Mode (B.27229) 
Extrem.ely rare microspores are present. 
44. 2906.9 metres 9537 feet LN 46834 
Shaly coal. 
Transmitted light (TS 25409) 
This rock is very rich in carbonaceous matter almost 
a coal, probably about 70%, most of which is transparent with 
opaque fragments, up to about 100 microns. 
Fluorescence Mode (B.27230) 
Sparse microspores. 
45. 2908.1 metres 9541 feet LN 46835 
Dark grey carbonaceous shale. 
Transmitted light (TS 25410) 
The organic matter occurs in fairly coarse fragments 
(5-100 microns) and stringers dispersed evenly through the 
rock and forming about 35% of it. Many of the fragments are 
opaque, but transparent fragments and stringers are also 
fairly abundant. It is difficult to determine the botanical 
source of the transparent material. 
Fluorescence Mode (B,27 231) 
Uo exinite apparent, 
4 6. 2908,-: metres 9542 feet LN 46836 
Dark grey siltstone, 
Transmittet light (TS 25411) 
Carbonaceous .matter occurs interwouna between the 
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inorganic detrital grains, fairly coarse and forming about 
25% of the rock. It is all opaque. 
Fluorescence Mode (B,27 232) 
No exinite apparent, 
47. 2909,9 metres 9547 feet LN 46841 
Dark grey shale. 
Transmitted light (TS 25412) 
Organic matter occurs in fairly fine fragments (20-30 
microns) and stringers, forming about 20% of the rock. Most 
of the material is opaque, but there are rare transparent 
bodies, which may be algae, and some of the wider stringers 
show transparent patches - probably vitrinite. 
Fluorescence Mode (B.27233) 
No exinite apparent. 
48. 2911.8 metres 9553 feet LN 46842 
Grey siltstone. 
Transmitted light (TS 25413) 
The organic matter occurs in irregular patches of 
fragments which are from a few microns in size to 200 microns, 
Organic matter is probably 2-3% of the rock and is all opaque 
Fluorescence Mode (B.27 234) 
No exinite apparent, 
49. 2915.3 metres 9^64^_fee^ M_i6843 
Pale sandstone. 
Transmitted light (TS 25414) 
Organic matter forms 2-3% of the rock, between detrital 
grains as clusters of fine fragments. All are opaque. 
Fluorescence Mode (B,27235) 
No exinite apparent 
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50, 2918,8 metres 9576 feet LN 46844 
Black coaly shale. 
Transmitted light (TS 25415) 
Parts of the rock are coal, and are opaque; others have 
about 20% organic matter, mostly transparent, whilst some 
areas contain only 2-3% fine opaque fi'agments. Overall the 
content is about 15%, The transparent material seems to be 
of a vitrinite type. 
Fluorescence Mode (B.27 236) 
No exinite apparent. 
51, 2919.7 metres 9579 feet LN 36847 
Coaly black carbonaceous shale. 
Transmitted light (TS 25416) 
The rock consists of about 50% organic matter, mostly as 
long stringers. The organic matter appears to be all opaque, 
but its abundance may mask any transparent occurrences. 
Fluorescence Mode (B.27237) 
Very rare cuticles and microspores present. 
52, 2922,1 metres 9587 feet LN 46849 
Pale sandstone with carbonaceous patches. 
Transmitted light (TS 25417) 
The carbonaceous matter occurs as fine fragments amongst 
the inorganic detrital grains. It forms about 5% of the rock 
and is opaque. 
Fluorescence .'•lode (B. 27238) 
V.o exinite apparent. 
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APPENDIX 3.4 
Brolga No.l Well, Cooper^as^ri 
Descriptions of dispersed organic matter in the interseam 
sediments 
1• 2722.8 metres 8933 feet LN 47150 
Black carbonaceous shale. 
Transmitted light (TS 25508) 
Approximately 40% of the rock is carbonaceous material, 
of which half is transparent, half opaque. Both the trans-
parent and opaque material occur as fragments from a few 
microns to tens of microns in size. The transparent material 
is botanically, predominantly of a vitrinite-type rather than 
exinite type. 
Fluorescence Mode (B.27145) 
Microspores are scattered fairly evenly all through the 
rock, forming about 1% of it. Occurrences of algae and cuticle 
are very rare. 
2- 2726.0 metres 8943,5 feet LN 47152 
Grey carbonaceous shale with abundant fossil plant 
fragments, 
Transmitted light (TS 25509) 
This rock contains about 10% carbonaceous material, the 
coarse fraction of which occurs more as thin streaks rather 
than fragments. There are abundant small fragments of a few 
microns size scattered uniformly through the groundmass. Most 
of the fine material is opaque; the coarser streaks and 
fragments are half transparent, half opaque. 
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i'luorescence Mode (B. 27146) 
Microspores are scattered sparsely through the rock, 
forming <1% of it. Cuticle is very rare. 
3. 2728.0 metres 8950 feet LN 47153 
Very fine-grained sandstone with carbonaceous laminations 
Transmitted light (TS 25569) 
The rock contains < 1% carbonaceous matter, which occurs 
m.ostly as elongated opaque fragm.ents, a few millimetres in 
size , 
Fluorescence Mode (B.27147) 
Microspores and algae are plentiful in the finer grained 
lenses, but these form only a small part of the rock. The 
algae are of various sizes, from about 15 to 100 microns size. 
The overall exinite content of the rock is very low, 
4, 2730,1 metres 8957 feet LN 47154 
Carbonaceous siltstone. 
Transmitted light (TS 25570) 
This rock contains about 10% dispersed organic matter, 
which occurs as fragments, generally showing orientation 
parallel to the bedding. The fragments are predominantly 
opaque with rare transparent pieces. The fragments are from 
a few microns, to tens of microns, 10-20 micron size being 
most common. 
Fluorescence Mode (B,27148) 
Microspores occur sparsely through most of the rock, a 
little more abundantly in the finer grained lenses. There are 
rare occurrences of cuticle and sparse algae. Most al^ae are 
fairly large, about 100 .microns in size. The overall exinite 
content is < 1% of the rock. 
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5- lZ^^l_me^es 89 70 j-ee^ LN 47155 
Carbonaceous siltstone. 
Transmitted ll^t (TS 25 571) 
Approximately 40% of the rock is dispersed organic 
matter, most of which is opaque fragments, 10-20 microns in 
size. There are rare transparent fragments and spores. 
Fluorescence Mqde_ (B. 27149) 
Microspores are scattered through the rock, about 1% of 
the total volume. There are rare small algae, 10-50 microns 
in size. 
6. 2734.4 metres 8971 feet LN 50019 
Carbonaceous sandstone/siltstone. 
Transmitted light (TS 26612) 
Dispersed organic matter forms about 5% of the rock, 
occurring mainly as stringers, and lenses, up to macroscopic-
ally visible size. Some of these stringers show transparent 
sections, of a vitrinite-type. 
Fluorescence Mode (B,26904) 
Cuticles and microspores are very rare: most of the 
organic matter appears dark brown (vitrinite) or red (iner-
tinite), Exinite < 1%, 
7. 2734.7 metres ^Zl_S££^ LN 50020 
Carbonaceous siltstone/svandstone . 
Transmitted light (TS 26 613) 
Organic matter forms 5-10% of the rock, mostly occurring 
as stringers in between the inorganic grains, and as fragments 
from a few microns to 200 microns in size. Most of the material 
is opaque, but a few stringers are transparent. 
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Fluorescence Mode (B.26905) 
Microspores are extremely rare. Exinite ^'^ 1%• 
8, 2735,0 metres 8973 feet LN 50021 
Carbonaceous shale with silty lenses. 
Transmitted light (TS 26614) 
The organic matter occurs in layers, where it forms 50% 
of some (about % of the rock) and 1-2% of others (about 2/3 
of the rock). Transparent and opaque matter (fragments) 
occur in about equal proportions. The transparent matter 
appears to be microspores and rare algae. 
Fluorescence Mode (B.26 906) 
Microspores are abundant in some layers, forming about 
5% of these lenses. These are the finer bands of the rock 
and constitute about half of it. The microspores therefore 
form about 2-3% of the whole rock, and are generally only 
faintly fluorescent. There are very rare algae, 
9, 2735,3 metres 8974 feet LN 50022 
Black carbonaceous shale with pale silty lenses. 
Transmitted light (TS 26615) 
The organic matter occurs in irregularly shaped, 
macroscopically visible patches. These are composed of 
fragments, sometimes up to 80% by volume of the rock. Some 
organic areas are composed of extremely fine fragments all 
5 microns; in others the fragments are 50-200 microns. Much 
of the organic matter is transparent, but is of fragmental 
shape, so is probably vitrinitic. It is difficult to detect 
spore or algal shapes in the mass of organic debris. In the 
areas of little organic .matter the fragments are mostly 
opaque. The overall dispersed organic .matter content is about 
-0%. 
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Fluorescence Mode (B,26907) 
Microspores are scattered fairly evenly through most 
of the rock, except in the coarser grained lenses. They are 
weakly fluorescent, and form about 2-3% of the rock. There 
are very rare algae which are not usually associated with 
the spores, but occur in the coarser parts of the rock, and 
most often singly. Cuticles are very rare. 
IQ- 2735.4 metres 8974.5 feet LN 50023 
Black carbonaceous shale with some silty lenses. 
Transmitted light (TS 26616) 
The dispersed organic matter occurs in lenses only, 
hundreds of microns thick, and some of the rock contains 
virtually no organic material at all. Elsewhere it forms 
60-70% of the area. Most of the dispersed organic matter is 
transparent, but is fragmental, probably vitrinite-type. 
Fluorescence Mode (B.26 908) 
Microspores are abundant; algae are sparse and of 
different sizes (20-100 microns), occurring singly for the 
most part. Microspores form 4-5% of the rock, 
11, 2735,6 metres 8975 feet LN 47156 
Black carbonaceous shale. 
Transmitted light (TS 25510) 
About 30% of the rock is dispersed organic matter, 60% 
transparent, 40% opaque. The transparent material occurs as 
fragments and as round or oval algae. The algae have an 
average size of about 100 microns. The fragments average 50 
to 100 microns in size. 
Fluorescence Mode (B.27150) 
Algae are abundant throughout the rock, and are of various 
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sizes from about 10 to 200 microns. Microspores are 
plentiful in lenses through the rock, cuticles are rare. 
Ihe overall exinite content is about 5-10%. 
12. 2735 , 2 metres 8_927^eet LN 50025 
Grey carbonaceous siltstone. 
Transmitted light (TS 26618) 
Dispersed organic matter forms about 15% of the rock, 
mostly as fine stringers, although some of them are centi-
metres long. Most of the organic matter is opaque, although 
there are some transparent spores. 
Fluorescence Mode (B.26909) 
There are very rare microspores and algae. Exinite 
content ^< 1%. 
13. 2736.5 metres 8978 feet LN 50026 
Carbonaceous siltstone. 
Transmitted light (TS 26619) 
About 40% of the rock is carbonaceous matter, as fragments 
up to 200 microns, both transparent and opaque. 
Fluorescence Mode (B.26910) 
Microspores and algae are rare, except for a few lenses 
where microspores form 2-3%, Exinitic material is 1% of the 
rock. 
14 , 2737,0 metres 8979,5 feet LN_47157 
Siltstone with coaly lenses. 
Transmitted litJht (TS 25572) 
The rock contains many macroscopically visible streaks 
of carbonaceous .material, which is opaque. Between these 
bands are .much thiitner streaks and small frag.ments of organic 
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material (50-100 microns), probably 10-15% of the rock, 
much of which is also opaque. The transparent material is 
fragmentary. 
Fluorescence Mode (B.27151) 
Microspores and cuticles occur abundantly in the 
carbonaceous lenses of the rock. Elsewhere only microspores 
occur rarely. The overall exinite content is 1%. 
15. 2738.8 metres 8985.5 feet LN 47158 
Laminated carbonaceous siltstone. 
Transmitted light (TS 25573) 
This rock contains about 5% dispersed organic matter 
which occurs as streaks and fragments, most of which are 
opaque. The fragments are approximately 100 microns in size 
Fluorescence Mode (B.27152) 
There are sparse cuticles and microspores, usually con-
fined to the carbonaceous lenses. 
15. 2820.3 metres 9253 feet LN 47165 
Carbonaceous shale. 
Transmitted light (TS 25511) 
Dispersed organic matter makes up about 10% of this 
rock, occurring as either small fragments 10-20 microns, or 
macroscopically visible streaks. The coarse material is 
generally opaque. The fine fragments are 90% opaque, 10% 
transparent. 
Fluorescence Mode (B.27153) 
Extremely rare microspores and megaspores, 
17, 2823.4 metres 9263 feet LN-fZI^Z 
Dark grey carbonaceous siltstone. 
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Transmitted light (TS 25 5 74) 
10% of the rock is dispersed organic matter, in fragments 
from a few microns in size to macroscopically visible streaks. 
Most fragments are 50-200 microns and are virtually all opaque. 
Fluorescence Mode (B.27154) 
No exinite apparent. 
18. 2825.5 metres 9270 feet LN 47169 
Sandstone with carbonaceous streaks. 
Transmitted light (TS 25 575) 
This rock contains about 1% dispersed organic matter, 
most of which occurs in macroscopically visible streaks, which 
are opaque. 
Fluorescence Mode (B.27155) 
Extremely rare microspores are associated with the 
carbonaceous streaks. 
19 . 2833,4 metres 9296 feet LN 47180 
Fine-grained micaceous sandstone. 
Transmitted light (TS 25576) 
The rock contains 2-3% dispersed organic matter which 
occurs in fragments from about 50-200 microns in size. These 
fragments are virtually all opaque. 
Fluorescence Mode (B.27156) 
Uo exinite apparent. 
20. 2840.1 metres 9318 feet LN 47181 
Sandstone. 
Transmitted light (TS 25512) 
This rock contains less than 1% dispersed organic matter, 
v.'hicn occurs as small opaque fragments of about 10 microns size 
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Fluorescence Mode (B.2715 7) 
No exinite apparent. 
21. 2845.0 metres 9334 feet LN 47184 
Dark grey carbonaceous siltstone. 
Transmitted light (TS 25577) 
Dispersed organic matter forms about 10% of the rock, 
and occurs as fragments of 20 to 100 microns average size. 
The fragments are predominantly opaque. Transparent fragments 
are of a vitrinite-type. 
Fluorescence Mode (B.27158) 
No exinite apparent. 
22. 2845.6 metres 9336 feet LN 47185 
Black carbonaceous shale. 
Transmitted light (TS 25513) 
About 30% of the rock is dispersed organic matter, 
occurring mostly as fragments 20 to 100 microns in size. The 
proportions of opaque and transparent material are approximately 
equal, 
Fluorescence Mode (B,27159) 
No exinite apparent, 
23. 2848,7 metres 9346 feet LN 47186 
Black carbonaceous shale. 
Transmitted light (TS 25 5 78) 
This rock contains about 5% dispersed organic matter, 
which occurs as small fragments and stringers, generally 10-
15 microns in size. Most of the material is opaque. 
Fluorescence Mode (B.27160) 
No exinite apparent. 
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24. 2852.2 metres 9357.5 feet LN 47188 
Grey carbonaceous siltstone. 
Transmitted light (TS 25580) 
Carbonaceous matter for.ms 5% of the rock. It occurs as 
fragments from about 20 to 100 microns in size, which are 
virtually all opaque. 
Fluorescence Mode (B,27175) 
Uo exinite apparent. 
25. 2903.2 metres 9525 feet LN 47189 
Dark grey carbonaceous silty shale. 
Transmitted light (TS 25581) 
The rock contains about 10% dispersed organic m.atter, 
which occurs as fragments generally 10 to 50 microns in size. 
Virtually all fragments are opaque. 
Fluorescence Î Iode (B,27161) 
Uo exinite apparent. 
26 . 2906,9 metres 9537 feet LN 47190 
Sandstone with carbonaceous patches. 
Transmitted light (TS 25514) 
No organic matter apparent in thin section. 
Fluorescence Mode (B.27176) 
Uo exinite apparent, 
27- 2911,5 metres 9552 feet LN 47191 
Grey siltstone. 
Transmitted li^h^ (TS 25582) 
This rock contains 5-10% dispersed organic matter, which 
occurs as fragments generally 5 to 100 microns in size. The 
I rag.-'.-ints are coth opaque and transparent. 
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Fluorescence Mode (B.27162) 
No exinite apparent. 
28. 2915.0 metres 9563.5 feet LN 47192 
Siderite band. 
Transmitted light (TS 25583) 
This sideritic band contains approximately 15% dispersed 
organic matter which occurs squeezed between the siderite 
nodules. It is mostly opaque, but some of it is slightly 
transparent. 
Fluorescence Mode (B.2716 3) 
Rare microspores occur in shaly lenses between nodules. 
29. 2917.5 metres 9572 feet LN 47193 
Fossiliferous black shale. 
Transmitted light (TS 25515) 
Carbonaceous matter is about 10% of the rock. It occurs 
predominantly as very fine fragments (5 to 20 microns) 
dispersed through the groundmass. Larger fragments up to 
several hundred microns are irregularly distributed through 
the rock. Fragments are both opaque and transparent. The 
transparent material is mostly vitrinite with rare spores. 
Fluorescence Mode (B.27164) 
No exinite apparent. 
30. 2923.3 metres 9591 feet LN 47195 
Fine-grained sandstone. 
Transmitted light (TS 25 584) 
The rock contains 1-2% dispersed organic matter, in 
fragments 20 to 100 microns, virtually all opaque. 
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Fluoreocence Mode (B,2716 5) 
Uo exinite apparent. 
31, 2923,9 metres 9593 feet LN 47196 
Interbanded coal and carbonaceous shale. 
Transmitted light (TS 25585) 
There is about 15% carbonaceous matter in the shale and 
it occurs as very fine fragments, generally 10-20 microns 
also stringers up to several hundred microns long occur or 
may appear as macroscopically visible streaks. The fine 
fragments and coarse streaks are virtually all opaque, but 
some of the stringers are transparent. 
Fluorescence Mode (B.27166) 
Rare microspores in the coaly bands: very rare cuticles, 
32. 2925,2 metres 9597 feet LN 47197 
Dark grey shale. 
Transmitted light (TS 25586) 
The rock contains about 10% dispersed organic matter, 
which occurs as fragments and stringers, generally 50 to 100 
microns in size. The organic matter is virtually all opaque. 
Fluorescence Mode (B,27167) 
Uo exinite apparent. 
33, 2926,1 metres 9600 feet LN 47199 
Carbonaceous siltstone. 
Transmitted light (TS 25587) 
The rock contains 5-10% organic matter which occurs in 
macroscopically visible streaks millimetres long and as 
fragments generally about 50 microns in size. The organic 
material is mostly opaque. 
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Fluorescence Mode (B.27168) 
No exinite apparent, 
34. 2927.9 metres 9606 feet LN 47201 
Laminated carbonaceous shale and siltstone. 
Transmitted light (TS 25588) 
The pale silty layers contain about 5% carbonaceous 
material as small fragments, 20 to 50 microns in size, and 
are virtually all opaque. The darker layers contain about 
20% of dispersed organic matter', also as fine fragments, as 
well as stringers 100 to 200 microns long. This material is 
mostly opaque. 
Fluorescence Mode (B.27169) 
No exinite apparent. 
35. 2933.2 metres 9623.5 feet LN 47203 
Dark grey shale. 
Transmitted light (TS 25589) 
There is 2-3% dispersed organic matter, occurring as 
fragments 20 to 100 microns in size, and also rarely as 
stringers, some hundreds of microns long. Virtually all of 
the organic material is opaque. 
Fluorescence Mode (B,27170) 
No exinite apparent, 
36. 2935.2 metres 9630 feet LN 47204 
Carbonaceous lithic sandstone. 
Transmitted light (TS 25 590 
This sample shows the junction between coal and sandstone. 
The contact is very sharp and the coal adjacent to the sands-
tone is vitrinite. The sandstone is lithic in that it has what 
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appears to be grains of shaly coal ( 200 microns in size) 
as well as quartz and other rock fragments in it. There is 
also carbonaceous matter wrapped around the quartz grains. 
Overall there is about 5% of this coaly material in the rock, 
m.ost of it opaque, or semi-opaque. 
Fluorescence Mode (B.27171) 
No exinite in sandstone. 
37. 2944.4 metres 9660 feet LN 47205 
Coarse grained lithic sandstone. 
Transmitted light (TS 25516) 
Contains virtually no carbonaceous material. 
Fluorescence Mode (B.27172) 
No exinite apparent. 
38. 2951.1 metres 9682 feet LN 47206 
Grey mudstone with conchoidal fracture. 
Transmitted light (TS 25591) 
The rock contains <C1% dispersed organic matter, which 
occurs as opaque fragments 10 to 20 microns in size. 
Fluorescence Mode (B.27173) 
There are microspores and cuticles associated with coaly 
bands, and also rare megaspores. No coaly bands were 
observed in the above thin section. 
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DEFINITION. 
PATCHAWARRA FORMATION : MALABINE COAL MEMBER 
Derivation: Australian aboriginal place name meaning salt 
or brackish water. 
Previous usage: New name 
Type section: Fly Lake No. 1 Well, Delhi International Oil 
Corporation from 2729.6 metres to 2745 metres, 
(i) Location: 27°38• 13" S 
139°56' 48" E approx. 
Innamincka Sheet, South Australia 
(ii) Repository: South Australian Department of 
Mines Core Library. 
Lithology: Coal 
Thickness: Type section 15.4 metres. 
Distribution: In the vicinity of the Fly Lake - Brolga trend 
of the Patchawarra Trough. Seam in the 




(from Smyth and Cameron, 1981) 
TESTING OF PETROGRAPHIC ANALYSES FOR CORRELATION BETWEEN 
COALS AND DISPERSED ORGANIC MATTER 
When t e s t ing for associat ion between the p r o p o r t i o n s of v i t r in i t e ( V ) , 
oxinite (E) and iner t in i te (I) in coal , t h e r e is a s t r o n g nega t ive 
correlat ion between v i t r in i te and iner t in i t e if t he exini te con ten t is 
small because the sum of the components is o n e . To tes t for associat ion 
and overcome the problem of s p u r i o u s c o r r e l a t i o n s , t he usua l p r o c e d u r e is 
to perform some t e s t for dependence between V a n d I / ( l - V ) and between 
I and V / ( l - I ) . If t h e r e is no ev idence of d e p e n d e n c e in e i t h e r c a s e , 
then it is said tha t t h e r e is no associat ion between V and I . (The t e s t s 
for dependence also may equ iva len t ly be between V and I /E and be tween 
I and V / E . ) Darroch and Ratcliff (1978) d e s c r i b e the problem in detai l 
and give r e fe rences to ear l ie r work . 
Spur ious cor re la t ions can also a r i se when t e s t i ng for d e p e n d e n c e s 
between two sets of va r i ab les , if the sum of t h e var iab les in each set is 
cons t ra ined to be one . In the p r e s e n t case we seek d e p e n d e n c e s between 
^ ^ ' c ^ C "̂ C^ ^"*^ ^'^D' ^D ' ^D-̂  where the s u b s c r i p t s C and D r e f e r to 
coal and d i spe r sed organic mat te r r e s p e c t i v e l y . Here , for example , a 
correlat ion between V^ and V ^ , t o g e t h e r with a s t r o n g (nega t i ve ) 
correlat ion between V^ and l^^induced by the cons t r a in t V + E + 1 = 1 
may induce a spu r ious corre la t ion between V and I ^ or poss ib l mask 
Cw u 
a t r u e one . To overcome th i s potent ia l b i a s , t he cor re la t ions c o n s i d e r e d 
should be V and I^^/E^ and between 1^ and V ^ / E ^ . 
'^ u u u C C 
To measure correlat ion in th i s s t u d y we have chosen to use Kendall 's f 
because the data can have h ighly skewed d i s t r i b u t i o n s and seve ra l zero 
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va lue s , making t h e usua l p roduc t moment correlat ion coefficient i n a p -
p r o p r i a t e , Kendal l ' s t is defined in the Appendix , where we also 
d e s c r i b e some of i t s p r o p e r t i e s . For sample sizes g r e a t e r than 10, u n d e r 
the h y p o t h e s i s of no d e p e n d e n c e , the d is t r ibu t ion of Kendall 's f is 
approximate ly normal with mean zero and s t anda rd deviation depending on 
the sample size and the number of t ied values (see e . g , , Daniel, 1978, 
p , 3 1 1 ) . In t h e following discussion th is approximation is always good and 
we simply quote values of f and i ts s t a n d a r d deviat ion. 
Because Kendall ' s t" measures monotonic and not jus t l inear dependence , a 
s ignif icant C may r e p r e s e n t a curv i l inear r a t h e r than l inear r e la t ionsh ip . 
Sometimes the re la t ionsh ip may be made l inear , or near ly so, by taking 
the rec iproca l of one of the va r i ab le s . This does not a l ter the value of "C 
bu t may subs tan t i a l ly a l te r the value of the produc t moment cor re la t ion . 
T h u s Tr may be used to inves t iga te simultaneously a number of possible 
re la t ions between the va r i ab le s , but at the cost of some additional effort 
( e , g , , a few plots of the da ta ) being r equ i r ed to i n t e rp re t fully 
s ignif icant values of TT 
As a measure of dependence between two variables X and Y, we have used 
Kenda l l ' s 'S" ' r a the r than the more usual product moment correlat ion 
coefficient . In th is Appendix we define Kendall 's f , descr ibe how it is 
es t imated and mention some of i ts p rope r t i e s and some of the benefi ts in 
us ing " ^ r a t h e r than ano the r measure of d e p e n d e n c e . 
Loosely s p e a k i n g , Kendall 's t : is the difference between the probabi l i ty 
that h igh values of X are associated with high values of Y and the 
probabiHty that h igh values of X an; associated with low valuers of Y. 
More formally, if (X^, Y^) and (X^, Y^) are two independent obse rva t ions 
of the pair of var iab les (X, Y) t h e n : 
= P r o b [ ( X ^ - X 2 ) ( Y , - Y 2 ) > 0 ] - P r o b [ ( X , - X 2 ) ( Y T - Y 2 ) ^ 0 ] 
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Of c o u r s e , w h e n t h e d i s t r i b u t i o n s of X a n d Y a r e not k n o w n , t h i s 
p r o b a b i l i t y c a n n o t be c a l c u l a t e d a n d so it mus t b e e s t i m a t e d f rom s a m p l e d 
d a t a . S u p p o s e we o b s e r v e N p a i r s of v a l u e s (X , Y ) . L.;t ^ - .sign 
(X . -X , ) a n d V . , = s i g n (Y -Y ) for a n y p a i r ( j , k ) . T h e n : 
J k jK 1 '̂  
r = 2 ^ T / . , v . . / [ N ( N - l ) ] 
]k j k 
w h e r e t h e summat ion is o v e r all N ( N - l ) / 2 p o s s i b l e p a i r s ( j , k ) , (A 
s i m p l e r p r o c e d u r e for c a l c u l a t i o n is g i v e n b y D a n i e l , 1978) , 
T h e u s u a l p r o d u c t moment c o r r e l a t i o n coe f f i c i en t a n d t h a v e m a n y 
p r o p e r t i e s in common . T h u s -1 ^X <, 1, a n d if X a n d Y h a v e a s t r o n g 
l i n e a r r e l a t i o n s h i p t h e n t is c lo se to 1 o r -1 a c c o r d i n g to w h e t h e r t h e 
r e l a t i o n s h i p is p o s i t i v e o r n e g a t i v e . H o w e v e r , b e c a u s e t d o e s no t d e p e n d 
on t h e m a g n i t u d e s of t h e o b s e r v a t i o n s b u t o n l y on t h e i r r e l a t i v e o r d e r s 
w i th in t h e s a m p l e s , f will be c lo se to 1 if t h e l a r g e v a l u e s of Y c o r r e s p o n d 
to l a r g e v a l u e s of X not on ly if t h e r e l a t i o n s h i p i s l i n e a r b u t a l s o if it i s 
c u r v i l i n e a r , p r o v i d e d t h a t it is m o n o t o n i c . A n o t h e r a d v a n t a g e of TT , w h i c h 
a r i s e s b e c a u s e it is b a s e d on o r d e r s r a t h e r t h a n m a g n i t u d e s i s t h a t o u t l y i n g 
o b s e r v a t i o n s h a v e a r e l a t i v e l y small e f fec t on t h e e s t i m a t e , w h e r e a s it is 
well k n o w n t h a t one " s p u r i o u s " o b s e r v a t i o n c a n g r e a t l y a f fec t t h e v a l u e 
a n d a p p a r e n t s i g n i f i c a n c e of t h e p r o d u c t moment c o r r e l a t i o n c o e f f i c i e n t . 
An a d d i t i o n a l bene f i t t h a t i s r e l e v a n t in t h e p r e s e n t c a s e , w h e r e we a r e 
d e a l i n g wi th r a t i o s , is t h a t , fo r e x a m p l e : 
rd^.v^/E^) =-r(ij3.E^/v^) 
a resu l t that will not usual ly hold for the p roduc t moment c o r r e l a t i o n . 
Finally, the exact d i s t r ibu t ion of the p roduc t moment cor re la t ion coeffi-
cient IS known only when X and Y a re normally d i s t r i b u t e d whe reas the 
d is t r ibu t ion of f is approximate ly normally d i s t r i b u t e d for small sample 
sizes indepc-ndently of the d i s t r ibu t ion of X and Y, T h u s the r o u g h tes t 
that tr is s ignif icantly different from zero at the 5% level if |'J;| is great<ir 
than two s t a n d a r d devia t ions is a good g u i d e , but a similar r o u g h t e s t 
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does not hold for the p roduc t moment correlation coefficient. The 
s t a n d a r d deviat ion of X̂  depends only on the sample size and the number 
of t ies (see Kendal l , 1962, p , 5 5 ) . 
Daniel , W,W,, '1978, Applied Nonparametric S ta t i s t ics . Houghton Mifflin, 
Bos ton , 510 p p , 
D a r r o c h , J , N . and Ratcliff, D . , 1978. No association of p ropor t ions , 
J . I n t . Assoc, Math, Geol. , 10: 361-368. 
Kendal l , M,G, 1962, Rank Correlation Methods, Griffin, London, 199pp. 
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APPENDIX 6. 
Mokari N o . l Well Descriptions of the dispersed organic matter , 
L.N. 46899 6076 feet 1852.0 metres 
Black shale 
Transmitted light: Organic matter forms about 50% of the 
rock, except for interspersed lenses of a few hundred 
microns which contain no organic material. Much of the 
organic matter is opaque and appears to be wrapped more or 
less continuously around the inorganic grains. A few 
transparent bodies, probably spores and perhaps algae, occur. 
Fluorescence mode: Of the exinite material present (which 
fluoresces yellow) microspores are the most abundant with some 
algae and cuticle present. The algae fluoresce a much 
brighter yellow than the spores. The amount of exinite is 
about 5% of the rock. 
L.N. 48698 6087.8 feet 1855.6 metres 
Sandy siltstone 
Transmitted light: The organic matter occurs in coarse 
macroscopically visible fragments, forming about 5% of the 
rock. The fragments are predominantly opaque, and the 
transparent ones appear to be of a vitrinite type. 
Fluorescence mode: Exinite material is extremely rare and 
occurs as micrspores and some cuticle. 
L.N. 48697 6087.9 feet 1855.6 
Carbonaceous siltstone 
Transmitted light: Organic matter forms about 10% of the rock. 
It is mostly fairly coarse as macroscopically visible 
fragments, both opaque and transparent. The transparent 
material appears to be of a vitrinite type. 
Fluorescence mode: Exinite material occurs only rarely and 
then only in the fine grained portions of the rock, as 
micrspores and cuticle. 
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L.N. 48696 6555 feet 1998.0 metres 
Black silty shale 
Transmitted light: Organic matter makes up about 10% of the • 
rock. It occurs predominantly as very fine stringers, a few 
microns wide and 100 - 200 microns long. These stringers are 
both opaque and transparent: the transparent material may be 
of both vitrinite and exinite types. 
Fluorescence mode: Abundant exinite material is present, 
probably forming 2-3% of the rock, and consisting mainly of 
microspores, but also some algae and cuticles. At the 
appropriate degree of maturity, this should be a good source 
rock for both liquid and gaseous hydrocarbons. 
Purni No.l Well 
L.N. 48702 5092 feet 1552.0 metres 
Carbonaceous siltstone/sandstone contact 
Transmitted light: Organic matter forms about 10% of the rock, 
overall, occurring in fine fragments to macroscopically 
visible bands. The most common size is 50 - 200 . Virtually 
all of the material is opaque, except in rare lenses. 
Fluorescence mode: In the coarse grained portion of the rock 
there are only extremely rare microspores. In the fine 
grained lenses exinite material is abundant mainly as micro-
spores, but also algae and cuticle, forming about 10% of the 
lens. In this particular sample there is very little fine 
grained material. 
L.N. 48701 5255 feet 1601.7 metres 
Black carbonaceous shale 
Transmitted light: Organic matter forms about 40% of the rock 
and occurs as fragments from 5 microns to hundreds of microns. 
Most of the material is transparent, and appears to be of a 
vitrinite type. 
Fluorescence mode: By fluorescent light abundant exinite 
material is present, in the form of microspores, cuticle and 
rarely algae. The algae and some of the cuticle fluoresce 
a much brighter yellow than do the spores. There is about 
-i r.r. • • j_ .L- •-, 1 nnh-̂ c Qhnuld be a good source rock 
5 - 10% exmite material. This snouiu u^ c^ ^ 
for liquid and gaseous hydrocarbons. 
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L.N. 48700 5280-81 feet 1609.3-9-6 metres 
Pale grey laminated siltstone 
Transmitted light: Most of the rock is very fine grained 
with correspondingly fine fragments of organic matter (5-10 
microns), which form about 2% of the rock. These fragments are 
virtually all opaque. In the coarser lenses the carbonaceous 
material is also coarser, 20 - 50 microns fragments and some 
long stringers. Rare lenses contain some transparent fragments 
and spores. 
Fluorescence mode: Microspores are present, but generally 
sparse, 1%, except for small lenses where they are a little 
more abundant. There are very rare bodies of possibly algae or 
resin, and some coarser material which may be cuticle. The 
overall exinite content is 1%. 
